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Aim and of 

ISSifmvf l^eaelidr idio imdaHsAkea to teaok a sub^faot ham 

‘ I ' ‘ t 

aas^taia oDjaativas to aakloYe* It X» tka al» of an aoiftietaoiant 
tost to offer a atandard of loaaaurdjnont hf y/kiaiin. a taaoltar 
may find <mt vl&atliiar 1 m kas aokiarad the 6b;}aotiiraa of hia 
eonrae or not* When he eomparas the perfonaanee of hia 
pupHa with the ace aiiid erade norma aet up for the teat 
after it haa keen atandardiaed on aereral hitndreda of atudentsi 
he wlXX he able to find oat whether his pupils are doinc 
nomali euperlor or inferior work In the ciren aubjeet as 
eoo^ared with that of the ceneral population* Duly after 
knowinc the aeorea of tlae pupjla m a suitable eehieuement 
teat wHa a teaeher be able to ffulde hta pupHa so aa to 
aehiere the objeotirea aet up for hie eourae* Xbileaa the 
teadAor has a measure of the effeetiireheaa of his inatruetion 
he la likely to waste hia enetclaa^ aoaetlmes eren not 
khowlnc that he is doinc to* the ehief aim of this aehieTe*^ 
»*»ent teat is to h«dp the teaoher to Inprott hia inatruetion 
byoarefully studylnc the results of the teat* 

the aeeend Sa^ortaat objeotlte ofiaiia teat i« to 
hi^p teasers in diacnoainc the weakness of hia students and 
then prepare a procrenme ef remidial teashing so'as to ia^^rev# 
their work by remorlng their weaknesaef « thaui^ tpeeiaily 
eonatrueted dlagnostle testa are required for this purpoaoiL 

thi 
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the present test when used Individually »ay very well he 
adapted for locating the ohlef errors oomulttad hy the 
students4 The chapter on the ^ilnalysls of Brrors* will he 
useful to achieve this purpose. 

Thirdly this test proposes to study the present 
revised syllabus in Arithmetic. The chief aim of the framers 
of a syllabus is to set down the contents of the course in 
a given subject. This content Is usually sound from the 
point of view of social and intellectual usage. However« the 
division of the total content according to standards Is a 
difficult tash. Many gaps may remain in the division when 
it Is done quite arbitrarily. It is at this point that the 
test proposes to make suggestions based on objective measure* 
«iBent and a study of modem research in this fields 

In the fourth place the test can be used adminlstra* 
•tlvely^ It can be used to supplement the promotion of 
pupils from standard to standard and to classify students 
so as to have more homogeneous classes. This will reduce the 
wastage of energy caused by the Individual differeneos 
eicisting among the students of a given standard. 

Fifthly the test can be used to assess the work of 
teachers responsible for the teaching of arithmetic.The 
scores of pupils taught by different teachers through the 
same course earn be compared and if the differ ernes in teaching 
.. CO. t., t,.. «. ™ to * 

experiments can be set up to investigate the problem* 




3 


Filially the teat ean he uaed in further reiearah* fha 
perforaanee of.ahlldren In different areas and different 
soelal enrlronments ean be eoapared and the results ean he 
used for further Im^roveiAent^ 

The Inportanee of standardised teats and measurement 
has been pointed out hy many authors* Belov are given tvo 
Quotations# The first is hy W* C# Beayls from his hook* ’The 
Elementary SohoOl** 

«Th© greatest factor in |frlnglng the marking of pupils 

to an ohjeotlre basis and In influencing teachers^ ep^fnlon 

as to the value of reliable records of the achievement 

of the pupils is the standardised test* The uses of norms 

for standardised tests for purposes of comparison have been 

influential In making marks meanlngftil to teachers and 

parents* The results derived from standardised tests^ 

expressed in grade scores have caught the attention of pupils 

giving them more confidence in eicamlnatlon marks and sttwalating 

them to greater effort than did the old type examination* 

Teachers too have developed a new interest In the data 

secured from standardised teats and as a result general 

improvement In the measurement of the progress of the pupils 

Ct’i 

ha# been made'^* ' 

Hegarding measuremeiit in Arlthmetici Bruckner^ one 
of the foremost authorities on elementary education says* 

’’The value of measurement as a means of enabling the 

learner 



(t) The ISlementary School by w*d* BeaviSf p* 4- 
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X^karn^r to evalisAte his experienees snd to diroet Moro offi« 
•elontly the siabsequont stssoa of hla ©xperlenoea Is hoing 
aXoftvly reoognisedi^ XnoreasingXy it Is heooning eHdsnt that 

CJUU 

education mist toe guided tojr a olearoHt underlying phiXeeopXy 
enphaslelng the growth of the Xeamer as a weXl«>^rounded 
personality* fhe nethods and naterioXs of Instruct Ion, mast 
be seXeetad on a welX-^foamulated body of otojectieee* Tests 
to detemtine the degree to which these otoi^ectiTes arejtoeing 
aehiewed vast be constructed If they are not already 
available", 


(2} TMVboak pf H.S.3.B. t93S* 





1 

Testing Is not a new things (Shim hsul a system of 
testing and examination for the selection of public serimnts* 
This was even earlien than 1000 years B«c* The whole movement 
of testing can be divided Into three periods The first two 
periods naaelyi (1) From the beginning in China to the end 
of the I8th centu3?y» and (2) the period of the 19th 0®ntu3?y 
may be sailed the periods of examinations, because tests as 
they are defined to«»day did not exist at that time* During 
the first period the examination was really a very crude 
affair* Bren during the second period the personal bias 
of the examiner was quite marked* However some serious efforts 
were made to improve this condition by men like Horace Haidcu 
in America and Hev*aeorge Fisher in England* Zn fast) the 
credit for using the first oblective examination goes to 
Hsv*George Fisher who used his * scale books* in the Greenwich 
Hospital school as early as 186^^* The second period may be 
called the seml«*sclentific period* The end of this period 
was influenced by the scientific and statistical work of 
Karl Pearson and Galton in ssiigland and Binet in frame* 

ihlrd pmriodf roughly beginning with the opening ©f 
the 20th century^ can be called the scientific period* It 
begins with the publication of the investigation of Dr*J*H« 
licet of the spelling achievement of themsands A. i^iildren 


using 
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usinc « t«Bt of ^ spiling Ai«B Mmtlyg0d hiw 

fttftidLts smA jaanxidd aduaationiO. progedtartm bataft m Mi» 
flM±ng»t He peb^lSBlkftd ki» rpsintB in bke F&mBp a joaraa!! 
edltea bsr kin* 

Bv* Hl«« fablielMd kis vovk In t8?7 Imb kis ia«a did 
net beeoate pepaXan* Bie veal Impetae to tke tBeeemeat of 
teetimf eane after tke tam of tke eentarv* tt wbm la 190^ 
eken Btlw^^teradlke imblisked kta e)^oek«aakiai£ book| *^Aa 
mtrodaetlon to tke Tkoorsr of Mental and Soelal KeaaareiBeat* 
in 190^4 Tkla waa tke firat book of ita kind and provided 
tke reaearak workers witk a kno'<dedie of nroaednres reqai^^ed 
for proearins and interpretinc edaaatlonal aakierenant* 

Tke first atandardlsed Aeklevement tast was devised 
bp stonei a pmpil of Btl^TkorMike* Tkls test was pnbllsked 
in f908« Jn t909 S»a*0on3ftit pnblisked his test to neasnre 
aekievenieiit in Arltliiiietle» Tkomdike kaadwrltinc eeele 
appeared in t910« Oarine tke period of 1909 to 1919 a aerios 
of tosts for tke neastsrenont in ArltkMotiOf ooaposltioni 
spellinfi drawing and kandwrltinp wero pablleked* From 1917 
tke development of tests was so rapid tkat| bp 1938f Just 
two deaades after tke movement beta»y nearlp 1300 standardised 
tosts wort oateloiaed* la 19N0 similar nfl^nblieked aeeoont 
eneaadod adOD« 


Bdneatioaiats dsridsd tko otandardisod tosts in tke 
boflmnini* Hewevery tko owtraotlon ond tke sproad of tko 

I 

tosts oontinaed okiaflp for tkroo roasonsyFirstlpf tko 
mworons import^t stndles of tke subjeetlve natnpo.gf 


' iv 


tavditlonii 
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traditional typo of examination demonstrated the need for 
devloea for more aoeurate measurement of edueatlonal aehleve* 

f 

-ments» Secondly^ the eurvey of large sohool systemsf both 
stimulated the oonstruotion and the use of tests and were 

A ' 

Influeneed hy the development of more objeotlve devloes 
for measurement, Finallyi the development of edueatlonal 
measurement of the research departments organised In many of 
the schodl systems and state departments of puhllc Instrue-* 
*tlon popularised the use of standardised teats, 

in the beginning cf the movement the tests were used 
in the primary schodLs ohly« As time went on the tests began 
to be used in the high sohods as well as the colleges* A 
large number of tests wore designed specially for the high** 
schools and the colleges, 

m 1936 the Progressive BSdueatlon Association of the 

' » 

XJ*S*A# started an experiment for the investigation of the 
relationships between the colleges and schools* The staff 
appointed for the evaluation of the results of the study^ 
hnown as the 8 year study^ C(»prising 30 schools^ under the 
team leadership of Br,Tyler,devised a large namber of tests 
for measuring the aohicvement of ^^dren at different levels* 
theirs is undo ^btedly the broadest coordinated attach upon 

r 

the cvaluatien and appraisal of all types of instructional 
outcomes by the use of test procedures and related sclentlfle 

teohniquesif that have ever been undertshem^ 

'» 

la America the use of achievement tests Is so eomim^ 
that BTfli^lflreuchner and BrtFtB^QrossniehLe in their ^'recent 

booh 




book *Hotf to make Arithnetio Meaningful* list the follhvlng 
eleven teste frequently used by school systeais to iSeasufe the 
aehletenent In AJ*lthiietle, They arei 

(1) Jbwlytleal scales of allalnvent in Aritbssetley 
<}rades XXi to Hlnueapolls Bduoational test Btitreaui,^ 

iZ) Bruckner Coordinated scales of Attainment In 
ArlthnetiOy Crades X to 7X1 X« 

(3) Brueekner I*!*) progress Tests in Arlthnetlo 
Processes^ Crades IXX to VXXX* 

(H-) Brueekner Progress Tests in Froblea Solving* 
Grades IXX to VIII* 

(?) Iowa Everypupll Test in Basic Arlthaetie Skills| 
Grades VI^VII^VIII* 

(6) Metropolitan Achleveaent Test} Grades I1*«V11X 
<7) Modem School Aehieveaent Tests} Grade# XI-VXII* 
Coluabia University* 

(8) Mew StanSerd Achievaiient Test} Grades XX«»XMf Test 
or processes and problems* 

<9) progressive Achleveaent Tests} Grades: 

(10) progressive achievement TeatsK Grades VXI^IX ]*os 
Angeles* 

& (11) fXnlt Scales of Attainsnent) Grades I wXK« Minueapolls 
Educational Test Bureau* 

Xt is very Important to note that almost all the great 
American educationists like E»X>*Thonadikef>Te3»ian{ T«B*Ehight| 
It.y^Brsuekner} c«W«Mashbume} G*M*wiXscn and H*Af.Green« 
have been responsible in building the above tests* fika fact 
ehofwi the impertanee and value of testing* 

m " 






Tn England too| educationists like Dr»P*B*3allavd 
and I?r«Cyrll Burt bave devoted theaselves to the prohles 
of the eoxistz^otlon of tests and the best knoTim Anithwetia 
test In Englandi namely^ the KorthuiKberland trithnetie Test 
Is the work of the latter* 

India alsp has done soma work In this field* Etilil«Mensel 

has described one achlevenient test in his booky ^Hew Tye Test# 

and. Their tises in India* .* , The aeeond test of this kind is 

the one standardised by Bhri dothivrekar for his M*2d* Thesis 

in 1937* This Is a restandardlsatlon of the Northeuiberland 

Test of I)r«0yril Burt on an l^ian Semple* The third and the 

last test of this type is developed in his H«Bd« thesis for 

Pv. 

19^1 by^I>*T*JEf Ghiokerman© in ♦Studying the Arlthmetloatl 
Abilities of Kannada Children in tTrban Areas** 
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C yoiaSTHCTCTIOt? OF THE TSSt lS D THB METHODS 0^ SaOBIIitg^ 

The deveXopnesit of tasting that has haan briefly 
dasarlbed in the last ohaptar progressed chiefly along three 
lines5 (t) Mental Testing which eainiy consisted of the test*# 
«ing of intelllgenoei (2) Aptlthde Testing which consisted 
of testing the special aptitude for a guidanee to a special 
m roeatlonf (3) ISducatlonal Testing vdilch concerned itself 
with the testing of the various fields of subject natteri 
taught In the schools and colleges* 

The educational tests wore again divided Into two 
classes; (1) Inforaal tests and (2) The Standardised tests* 

The fomer* usually constructed by the class teachers do 
not possess norsis while the latter^ usually constructed by 
researeh workers and specialists possess norms* 

Mesearch workers have used different methods in 
framing the tests* In one kind of a standardised achievement 
test a large muber of Items of eoual difficulty Is used* 

The number of items Is such that even the brightest children 
are not able to finish the whole test In the prescribed 
timef Such a test Is celled a *rate test* end the number 
of Items correetly solved gives the score of the pupH for 
that particular test* 

In a second variety the test may eontain items arranged 
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la an atfoaadlng order of difficulty from the very eady 
to the ao»t dlffloult for exaiiple« a teat la dlrlalon may 
eonsifft of 20 Items starting; from the y*^ry easy items require 
^ing the use of the tshles upto 20 and ending In the most 
difficult Items eonslstlng of all difficulties vlth respect 
to the aero In the dlrlsor the dividend and the cuotlent^ 

Such a test meastpres the pupils ahultles to do more and 
more difficult sums* The pupil who solves a sum mf df higher 
difficulty has mastered the process of division to a greater 
extent than the pupil who solves the sum of a lower difficulty 
For example if a pupil makes a mistake on the tenth example 
hit mastery of the process df division Is up to the nlneth 
example* Similarly for the pupils who make their first mistake 
on the 15th or the 18th examplei their achievement is that 
of the mth and the 17th sum respectively* The examples 
solved correctly after the first mistake are not counted* This 
does not appear to he a good method of eonstruotlng a test 
for the reason that It does not make any allowance for a 
chanee mistake committed hy the student* 

As an example Of a third method mention may he made 
of the Iowa i^rypupll Test of the Basle Skills in Arithmetic* 
this test the Itmui are not seperated In the four processes 
of addition^ suhstraotion multiplication and division as in 
the case of the other two methods descrlhcd ahove«All the 
Items are taken up together and then arranged in an ascending 

■ order 




la 


ordes* ^ dlffleiilty* following eacfcract from the test 


22 a 

irlvide 

73 

hifi Add 

38 


jlj|.i^ 


illustrates this 

method 

of eonstruoting the test* 


TIhertraot 

from the Xaum. t^eryuuhils 

fast of the Basle 



' 1 *1 • 1 

^kllle In Aritbasetio* 


M 

'idd 


Stthtraot 

5*f Suhtraet 


736 


3811 



618 

' 

aoi^g 

6 ^ 


i«a 

\7 

Kttltlply 

1., . 


.,gq7.. 


3070 

55 Multiply 

2 


Substraet 


ap 8 

15 X 3t 

■ ' 

J+oot 

if 8 

Divide 

56 Divide 

< 

3322^ 


87 )>ta65 

3 «■ 1. 

*►3 

Kialtlply 

dS9 


•Md ' 

1 

t jf 


^ Suhtreet* 

3S 

f § 

51 MdXtlply 


^ Jt 
¥ 


5a Divide 

d '"*' 




n m 

H 

5 


57 Add 

2 




Sxd^treet 

>4 

Mhitipiy 

m 


mrj 




L ^ ' 

* iA 






ei 


Subtraat, 

9 • 


62 Subtract 

13 I 


63 Dlvida 

sf *■ 


This typs of t®st is found to he very dlffleolt hgr 
ehlldren because the prooesses of arithmetic are mixed up 
and these too quite IrresularX^r as can be seen from items 
number 61 1 62 and 63* The students confuse the processes and 
add mtm instead of subtracting and mahm similar mlf^taless in 
the othei^ processes* This is found to be the case when it was 
actually used with the students of the 6th| 7th and the 
eighth standard* This method may be useful with hishn^schooXs 
and colleges where the understanding of the students is quite 
mature^ but it is quite inadequate for pupils in the primary 
schools* 

m «diat seems to be the best type of construction of 
the test and which is fellewed by me all the items are 
grouped into addition^ subtractionimultiplieationi division 
and problems and each subtest is so arranged so that their 
items go cn increasing in difficulty by a smooth: gradation* 
When a test is constructed in this way and a suitable time 
limit is placed on each subtest# it is found to be rery 
ierrlceable to young children because all the items im 
the subtest are of one process ohly* this way a time* 
limit is set up for each subtest and the items are' arranged 
in the ascending order of difficultyi therein combii^li!^ the 

merits ^ 




nerltfl of a test and a power test« 

Jjti selecting tbs Iteas for the five subtests eonstruot** 
hf ne tise was isade of the sjrllalras of Aritbaetio of the 
Boaba^r State and a large nuaber of te3Et«-booke based on the 
syllabus*The saajd.e of items was dlsoussed with some head* 
masters of primary sohoolsi and then the items were arranged 
in an aseending order of difficulty# The following tests 
also were referred to for the purpose of eonstruetlng the 
items of the test# ^ 


(1) The Bsseiitiel Meehanioal Aritbmetlo Test 

I . 

For pupils 7 to 11 I prepared by Prof# Fred J'#3ehonell, 

. PH#I>#,D,I,lt, 


C2) M6broe*8 Stauidardlaed Oeneral Survey Arithmetio 


Seales# 

(3) Scale for problems in Arlthmetle 
First division (Grades 3 hnd H-) pom 1| by B#R*Buchiiighaa« 
(^) Sangvon Relay Survey Tests In Arlthnetia by 
Paul 743angren and Ann Beidy# 

Wiioonsin Ihventory Tests in Arithmetio Revised 
by Vforth J#6sbarn« 


' I > 

After the eonstruetion bf the tentative test {See 
Appendix 1)| there arose the problem of scoring the test items 
This problem has to be faced beeaus# all the itesm in a 
subtest are not of app* oximtely equal dlffle^ty as ia a 
rate test* The seering of the It^ Of an ae^evement test 
earn m be made by one of the three meldiods dtsarlbid below# 

I , , M , I .1 

'The first ■metlied Consists ’of dividing the ^te 
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different eu1»t«9ts and Itens In aaesh au^teit may l»e given 
0 q,naX ienree* The flret suhteet isay he given one point for 
eaeh itemi the seoond euhteet two points for eaoh Iten and 
so on for all the euhtests# 

This nethod of aooring le tised In Monroe* a * Standardised 
General snrvey Arlthaetlo 3eal©»»# The welghtsges given In 
these tests are as follows. 


1 St test « 

score 

a no«right ^ 3 

2nd test « 

score 

a, no* right 

3rd test «• 

score 

s. no* right X 2 


This nethod denands a very great oare on the part of the 
scorer and the chances of committing mlstahes in the scoring 
are proportionately great. 

In the second plan various Items in the test are given 
different scores and the sum of the scores is taken as 
the final score of the pupll.This method is used in the 
Northumberland Standardized Tests In Arithmetic constructed 
by thP*fiOyrSX Burt* His scoring is illustrated below* 


Test 

I Addition* 


No* 

Answer 

Score 

t 

79 

2 

a ' 

239 

a 

1 

t9s 11 1/ad 

3 

k 

11^ ft to in* 

a 


16 lbs* m* o«# 

a 

$ 

267' 

a 




IK 


No* 
7 
, S 
9 
10 
11 
12 


Answer - 

Score 

3S36 

a 

.£, at 15 s- tofr d. 

6 

19 tds. 1 n. 6i^ In. 

b* 

35 Ions 11 Cwt. a 3p.. . 

V. 

at 5/16 , 

a 

131.775 

7 


fh±s method of giving different veightages to differentltems 
ereates so muoh aierleal work for the aoorij^ that the 

I 

method has a doubtful utlllty«7hl9 la particularly so 
heeause the weightages that oo^ad be given for the various 
Items are allotted rather arbitrarily and not by any 

t ' '.i- 

Solent If is method* 

. ' ’ •>* ' 

The third method of soorli^ eons lets of giving one 

point for each eorreet response and taking the total as the 
score of the pupllb perfomanoe* This has been found to be 
the simplest method* l}r*Chldkmniiane*s method of seoring was 
similarly Neeent researohbb In various fields of achievement 

favour this method as seen from the fdllowlxig statement* 

>1 » ' 1 • 

'^Though it is reasonable to assume that the validity of a 
-test will be greater If the dlffiedlt items are given more 
credit than is given to easy Items^ Garter in his researches 
found that when the number of items is large there Is very 

' . 1 I ‘ ' ' i 

little difference between the ranks of scores based on 
weighted and unweighted iteme* other inveetigators have 

' ' ' . ' . t , >1 

reported e correlation of from *7^ to *f9 between 

i ^ 

weighted 
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weighted axsd unweighted scores* It Is agreed generally that 
the ■waidlty of a test can be inereased very little, If any, 
by weighting the Itejae*^*^^ 

In scoring this test therefore each correet response 
has been given a seore of one point* 


Sr* Oook# Sneyelopedla of Kdneatlonal fteeeareli* p 4 l 2 t 9 &« 


1 







M t. 

tmMmi.mx* 


I»3*«lilj»lna3?y testing Is neeessary to find the sultan 
••bllity of the test it obis for the standards for whih they 
ax« to bo used* It is nece8saz*y to Imm Whether the tl»e 
set for eaeh subtest la suitable or othervise as veil as to 
loaow whether the Itena are very easy or very dlffleult* 

Ihls was more partleularly the ease because the test was 
meant for rural children who are Tory backward in reading 
and writing^ as three or four Massed are nanaged by a 
single teacher in m aany rural sehods* 

The prelliiinary testing was carried cm In the Barda 
Mahal* !)Phe schools In this area carry cm their work In the 
suBUser wacatlon because they get their iracatlcn In the 
rainy season* 

tChe test had fire parts* Bach part contained ao itens* 
The time for the tests in addition and subtraction 7 
minutes each* The time limit for multiplleation and division 
was 8 mlimtes and that for the test on problems was to minutes* 
The time set for the subtests of addition multipllaatloni 
division am problems was foum to be suitable* omy 2 or 3 
students cut of nearly ^ aould come to the end of eai^ 


•ubtests.' 




ffubtest» In the case of the sulitraotlon teat hoveirep h 
sttidenta eooXd finish the test In less than 7 nlmtes* 

I \ I 

It vas farther found that' the eabamples on deiicatixiate 
nutthers trnre found to be diffieult hy the ohlXdren* Only 
h students out of 35 In the 7th standard isot the siultipliea** 
«tioii suns right* fhe division ejcanples vere attainted W 
3 students only but nobody solved then dorreotly* The 
exastples on eomnon fractions and dec Inals tiere satisfactorily 

B 

solved by those vho tried then* 

The results of the preXininary testing are shown 
in table nunber t« 


Operation 


Standardi 


trerage of 

examples* 


Maximun cxanples 


Solved t Hi^t Solved t Bight* 

• <**■«• warwvrwpwi vcw wi* «*•*««•«»•*•«•«*<•■ « 1 IP* WM MVft «*«•>«• HI •»•■«•«*>•■ «*«•■» «•>*•«• 


Addition 


Subtraction 


a 

7.5 

5*9 

11 

10 

V 

8*1 

6*8 

ik 

m- 

? 

10*3 

8 »t 

15 

th 

6 

13*7 

tOA 

19 

16 

7 

15.8 

TSimm >e<Wetwe4ii iir »■ im y 

ia*i 

■ ev e*-e# ee eew Of nS ■* 

ao 

IB tfiB MB'iBB.iltfH J. 

17 

*t MB -4Mii 

3 

6.9 

?.i 

13 

^ H*. 

11 

h 

8 .« 

6.7 ■ 


13 

5 

10.1 

8*1 

SHQ 

t 1 

6 

13.3 

io*a 


13 

7 

I 5 .a 

11*9 

ao 

17 


en.iH» ^ ^ es «• w ee es s» 4s vs es nn ae «S #ii««*ar e 







(Contd)* 


Operation 

Standard* 

w ■»«* «e «*■»«»«»«»«* «i|t i» «» M-*M tae « 

Atrerag© of 

exfuaplea* 

Maxiisum expaplee. 

ftolved 

* Right, 

Solved 

t Bight* 

Multiplication 

5 

7*1 

?*a 

l^f 

to 



If 

8.3 

6.3 

13 

10 

. 


? 

10*0 

7*9 

ts 

10 

' 


6 

13*1 

10*1 

16 

12 



7 

1^*8 

11*6 

16 

IV 

Division* 


3 

epM 11^1 ipi u vM 1 i V ^ ^ 

6.2 


12 

7 

; 


h 

7.3 

5.3 

12 

9 




9*2 

6*^ 

12 

9 

, 


6 

ta.8 

9.3 

1? 

9 



7 

ihmh 

t0*6 

18 

11 

**i** *»** **«»«**• «*w ** <* 

****** **tw«*****nt«» 1*1 **ti*fi*<*»nMiww*»«»«*«ti**i***ti»****’M«t**w Ml *****it’«*i 


ProlideiB* 


3 

5.0 

3.8 

10 

7 



ift 

8,0 

3.9 

12 

9 



, !? 

10*0 

7*3 

13 

10 



d 

t3.6 

9*a 

16 

11 



7 

16.0 

11 *a 

18 

ts 


It*«»«*•«•<)awMini «»«• 


in to afemove the .dlfflet;d.ti«tf of t^ing in 

nubtraotion and that of dononinate nmilters folX<nd;n$ 
ehangen madn In the finm test the mimhef 

of iteBti in oaeh ouhtoat an 20* 
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1) Xn the »ixhtra<stion sttht«8t the muiher of eonhfm* 
#tiott mA Increased Inereaslng the digits in the nimhers 
foswing the examples*. The dlffieultjr of the examples vas 
also increased hgr increasing the isoaher of sero eomhinatiom 
an! horrotrlng* 

a) Two of the three multiplieation examples in mixed 
nnmhers were made more simple hsr making the multipliei^h:' 
a smaller xmmher* 

3) All the three division examples in the deaesiinate 
nomhers were made easier hjr keeping the divisors sueh that 
the work ma^r he simple and straight forward* 

The final form of the test Is given helow* C 
The ntimher of eh!ldren examined in the preliminarjr 

test is 

Std* Ho* of children* 

3 5 *^ 

k 

? ?0 

d h\ 

1 in 

Total 
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tl!he Achlevenent Test in Arltlmtle* 

(Fop Standards 3 to 7) 

Dlraotions* 

I) Do not turn omt this page until you are told to do so* 

а) There are flire suivtests* The first and the aeoond 
take seven ninates eaQh|. the third and the fourth take eight 
ninutes each and the fifth takes ten ainutos# 

3) Begin with the first «uh*test \dien ym are told to 
do so# AS soon as you are vamed| hegln the, seeond* In 
this vay do the suns until the teat is over* 

Xou jsaat not ask <piestlons while solving the suas. 

If you oaimot solve any of themi leave It and try the neact# 

J) Tfirite down the fraotions in the lowest ratio# The 
improper fraotions should he oonyerted into the mined 
fr a otlottfr # 

б) Fill up the hlanks In the follwoingi 
Kama 

Caste Birtli<»dat«« 

Standard Aget tears Months 

Sohool# 

tillage 

Father's or cmardian's name 
His profession# 






Bub»tadt X* 

!; Timet 7 Mlmte»fr 

(1) 

(3) 

(3) 

(>t) (5) (6) 

sr 

6 

5 

11 18 5 

3 

3 


-\ 6 . 

-h 16 -V ? 

<7) 

(8) 

(9) 

(lb) (11,) 

6 

4309 

: u H 

36 
+ 3l» 

3H- 

+ 39 

5b8 , 

:?5j 


(13) 

Bs> Att. Pa. 
15 * h - 7 
^13 . m: - 9 


(13) 

Yda. 7t. m. 
4 . 1 - 9 
+ 3 • 3 • 7 


(1't) 

Ha. Hi* Sao. 

\ - 15 - ») 
+ 3 » 5b - *K) 


(15) 


(16) 

1 ^ 1 

7^+6t- 


(17) 

1 t 
7'4’ -t -1- 2^ 


( 18 ) 

7.35 

-V- 8,1>» 

l4irakaaaaaf*#*'«Ma 


(19) 

; ?:L 


( 30 ) 








Sul^raot* 


Sub^^tftftt tl 

^Smt 

7 Mismtftft* 

0) 

<a) 

<3) (»♦) 

($) 

(S) 

6 

tl 

33 27 

ho 

47 

-2 - ? 

- 13 - I**- 

»*16 

^ a@ 





(7) 

(8) 

C9) 

00) 

01) 

137 

1^0 

7S1 

937 

7508 

^ as 

- 17 

- 112 *. 

482 

. 829 




02) 


03) 

<14) 


H9« Aft* 

pft^ 

i:d»* Ffc* Bi* 

Hft* 

Met* Sfte* 

7 «* 3 1" 

6 

7 • 1 * 8 

3 *■ 

19 • 40 

# a *• 11 

10 

.3 • 2 *10 

•• 1. #• 

40 - 50 


(1»> 


f 



OS) 


07) 

3 

17 - f f 


08) 
.88 
« .tiS 


09) 

9.)|8 



(ao) 

332 

jjafWDPw 
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iftatlpiy« 


0ub«i*tdst 

III. 

liat@9 8 

\ 1 

<i> 

(2) 

<3) 

W 

(5) (S) 

3 

h 

8 

1 

7 

4 10 

* a * 3 

x4 x9 x9 X h 

m 

C8> 

m 

(16) 

(ii) 

13 

16 

17 

!if56 

4087 

X 6 

' m mmwtTimm-m 

X 8 

i ’9 

^«»WWai*W 

X 37 

X 96 

(ia) 


(13) 


(14) 

Hs« Atf# 

F«« 

Tat. Ft. 

3Da* 

Hd\ Ms* 360# 

^ * 6 « 

8 

3 •• a 

* 8 

t 

■ 

s 

X 

6 

' 

X 8 

X 9 




(1?) 

(16) 

(17) 

2 X k 

12 9 

4 X a Ip 

71* 


(18) 

m) . 

(ao) 

4 

1 

7A9 

.043 

X mi 

X 1#8 

X aj 












2H 

Divld# 

Subatssli 17, 

Tlaei 8 Mlnatss, 

(1) 

(a) (3) 

m 

a ) 8 

3)19 6 ) >l2 

9 m 

(5) 

(6) (7) 

■ ( 8 ) 

11 ) 13 a 

1>i> ) 38>» 18 ) 898 

>t ) >f3a 

(9) 

(10) 

(11) 

>100 > 899800 

17 ) 399 79 ) 379229 

<18) 

my 


a». M, PS, 

tds# Ftf Intf 

HSf Ii9« Seo^ 

5) 9 - 13 - 6( 

aa ^ a 1*^ 9< 

12) 19 -10 -36 ( 

{19) 

(16) 

(17) 

1 * § 

^ 


(18) 

(19) 

(20) 

7 > .8^ ( 

,06 ) 1,>l>^ < 

7 ) 9%'«38 < 






Timet to Himtee 


Sdwi the and wrlta Aavn Touf wniMtte* 

to tvi» apMi* tept . 

(1) Baaa 'hM 9 mrU.es and %rl has 7 d) 
marbles» How many narblee have they 
both tofether? 

(2) X have h nangoee and ay brother has (2) 

9 aani^oes « How many aore aanf^oes has 
ay brother than I ha^? 

<3) There are Ho frulte* 8 of then are (3) 
aangoesf t3 are snavas and the rest 
are bananas* How aany bananas are 
there? 

(^•) one ba^ holds 6 coconuts* How many C^) 
bags are required to hold 30 coconuts? 

Cl^) Ckjvlnda has 2? rupees* Ho gets W (?) 
intpees aore* How aany has he now? 

(6) There are 20 boys* Bow aany Hupees (6) 
and arnias will be required If 3 azmas 
are given to each? 

(7) X have MO rupees* I give h rupees (7) 
to each of the seven b(^s« Hbw aueh 

I ' 

have 1 left? 

(8) What is the cost of 2^ boohs If one (@) 
booh costs 8 annas? 




(9) Tlwre are 3? l^oys in a elass. <9) 

eaoh hare six note^books^r How many 
notewbooks hare they all toeathert 

(10) If 4 mipeea are diridad Into three (10) 
ecit:ial partaf how »uoh does each 

pa3^ contain? 

(11) I buy nuts at 8 for I a»na« How (11) 
wioh will that cost? 

(12) A boy was 15 years old In 1950^ In (12) 
lonoe what year was he bom? 

(13) Ftad the cost of one book if a dosdn(l3) 
books cost As« 3? 

(1M Harl has a rope 1 foot h inches lonf(lif) 
Suresh has another rope 4^ tines as 
long as HarlU« What is the length 
of Suresh*a rope? 

(15) A bag eontalias 4- lbs* of sugar* (15) 
Another bag contains 2 pounds vore 
than the first one* How nany pounds 

do both of then contain? 

(16) Find the numh'^r of pages of 24^ books (16) 
if each one contains 14-5 pages* 

(17) 12 Shirts cost ^5 rupees* How siuch (17) 
do 16 shirts cost? 

(Id) A square room is 16 square yards in (18> 
area* What Is the periveter of the 
rocn? 




(19) A bought 180 varbXoA at 2 aimas (19) 
a doseu* Ha adld thani at the rata 

of a pioa per marble* .Vihat waa His 
gain? 

(20) one Half of a masHer la suHtraeted (20) 
fromthe thrae<» quarters of the same 
number* and the result Is 15* What 

Is the Humbert 

The speelal features of the above test are t 

<1) It oan be given In one school period as total time for 
the test Is bo mlmtes* 

( 2 ) It can be very easily administered as the directions to 
the students are dear and speelfle and the time limits 
are dearly stated* 

(3) It ean be snored very easily and rapidly* The method of 
seorlng Is quite objective* The obieotlv^lty of the 
test Is deserlbed in detail in Chapter ITIII* 

(b) The reliability and the validity of the teat are very 
high* They are dlseussed in detail In Chapter VIIX« 

(5) It posses.?es both the grade and the age vhieh 

can be easily Interpreted* 

( 6 ) The test is printed so that it should be quite cheap as 
well as attractive# It *8 price is about nine pies and ean 
be easily used by the schools* At the same time the test 
is printed in a legible and pleasing style* 
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fhls t« 8 t Is oomtruetad toT the measurement of the 
aehleiremezit in arlthmetlo of the i^eX school ehUdren in 
the diatrlet of KhXhapur. 7he sample aeleoted oonsists of 
pupils seleeted from five ^alukas of the Kolhapur Blatrlot^ 
The fire TaluJsas aretCt) Bhudargedt (^) Hatkaiumgeler 
(3) KhgeXy Shlrol end Badhenagarl* 

The test wee given to pupils in 38 sohools ( 8 ee 
AppendiaeUX) from 3^ villages in the' area# tn ell 3^;^7 
pupils from schools in the villages and ^2 pupils from an 
TTPhan oentre larsingpur « from the same area are tested^ 
(hse urban school was selected so as to mal&e a ooaparlson of 
the results of the same test on both rural and urban 
ohildreut Sim of the 3® sehools vers girls • schools* 

The total number of girls examined was 33^** The toted of 
3719 children examined is shown in the fcdlowing table^ 
acoording to their standards* ' 

Table showing the number of pupils br standards* 
Standard* Bural . tlTban Tothl* 


7 

Total 



**«l**Nltii*MFi*. 

.3h^ sm • 3719 




TaM-a Wo. III . 


Ta1fl.e Bhcwrt ng tha aacarwi' tef a.t»Mara». 


ai**, a* «i» aa a* •*•*•••• «*■••» a* anaa a* 


CX««s 

liiterval* 


StandEUPd 

*#a**waaiaaii»a*aaaaaaaia<lM«aaiaw<»aaWaaaa«iaaaa*«a.Maaaa«t4#i>a-a*«*»atiaaa«aiiia«aa»aiaaii«mia>«t 

3 »«• 5 6 7 total. 




MW«a«aaa#^M.aaiMaaaa'iaiia*«aaaMaaaaaM<Maaiiai«k<aaMaM»aaaaiaaaf«»ai>a*«aaaaiaao«r 

96 * 

100 


■ * 


■ 


■ 

91 - 

99 


• 

• 


■t ' 

1 

86 a* 

90 


' 

■ 


• 3 

3 

8t * 

89 

' 

• 

' 

t 

10 

11 

76 - 

80 

’ 

r 

1 

6 

19 

26 

71 ** 

75 


• 

k 

13 

jltf 

•fJ 

62 

66 •* 

70 

' 


a 

38 

99 

1»^1 

61 *» 

65? 


1 

as? 

71 

ia^ 


96 - 

60 


5 


116 

108 

zn 

51 - 

55 

a 

21 

taa 

107 

88 


>i6 < 

<6 50 

5 

90 

16V 

101 

98 

418 

k 1 . 

*» 

aa 

200 

t37 

65 

36 

45b 

36 

40 

66 

$93 

70 

at 

la 

361 

31 

35 

109 

139 

38 

15 

6 

307 

26' a 

30 

90 

90 


h 


203 

an • 

39 

113 

55 

to 

a 


180 

16 *6 

30 

119 

37 

h 

■ 

, 1 

160 

It 

19 

87 

19 

1 

■ 


107 

6 •* 

10 

79 



' ■ 

; 

93 

1 * 

5 

48 a 

' 1 

1 , 1 

99 


total 

' 1 

7^0 .865 

66a. 960 . 660 

. 3^*87 


Kaiataa nwaa m aa *aa«aa«|laaaa aatiaaaiiaaa'aanaaiaattal.llO'aaa*)* aaaaaaaiHMi aaaMoaaoaaai»ai|iaMa*ai>«MI|aa«H«aa<M* M'Mvaa'aiaaawaatMMjaiHt aaat 




fhd ^aflslfloatlon of the ohlldron aocordins to ai^ed 
per standai^ m% thosi tabulated* !Fhe next table ehovni the 
hnaber of pupHe of eaoh ohfonological a(e In eaoh of the 
five etandavde# $he etetietioal eonetante of the varloue age 
gvoupa ave ahom at the hottofli of the table* 


tmp m%.M 

y^ahfla a^lnjg the namber of ohlld yen of eaeh ohrondloalgal 


aire In eaah standard* 

Ghrono* 

1 amm4 AAiI 

Mid- 



Standards 

i* 



JU0gJ.06U« 

agOi 

pom V, 

1 


5 

6 

61 1 1 8U 861 ll| 61 11^ H1 II 

7 

Total 

6 


3 





3 

7 

7,5 

ko 

X 



' 

M 

8 

8.5 

in 

3V 

3 



149 

9 

9,5 

1 ^ 

* 

j 108 

at 

5 


323 

to 

io#^ 

i 163 

f 

807 

87 

17 

1 

4*75 

11 

11,5 

it09 

312 

ia^. 1 

43 

aa 

5J6 

ta 

13.5 

63 

i 160 

i 

ia^ 

1. J.® 

«*! 

jl. 

loa 

S|4: 

_ 

507 

n 

13,5 

33 

72 

111 

430 

ik 

1'*,5 

n 

39 

106 

1i«) 1 

1 1’^.J 

381 

n 

15,5 

k 


55 

63 

397 

Id 

16.5 

1 

f 

18 

55 

96 

177 

17 

17t5 


a 

k 

16 

36 

58 

18 

18.5 


1 

3 

13 

22 

39 

Total, 

TitO 

85« 

65S 

5» 

p 1 III eel se i^pi pi i wnifp* ^ai r 

600 

e Pa 6^ ee 'ae ea ap hbP'-pW' 

3391> 











se«e eft ei ee «e «iii 

iie«ee(ir4Mre!« pwi 

standards * 


3 

if 

? 

6 7 


8*0 

10*if 

p 1 Mj m t^p pii iii u II ji II 1 11 

11.4 

12.7 

13 .S 

m 

10*1 

it.»i- 

12.7 

1tf*0 

iy*a 

Q 3 

11.If' 

ia.7 

1 W 0 

1 M 

16.1 

M 

10.3 

luj 

13.B 

iy»0 

1>i-.9 


1.6 

1 .? 

1.? 


1.5 

Shevness 

.37? 

1 

i 

0 1 

• 1 

a 

»02 

0 

' 

1 1 

' a* «e mb eeee tfp np *wp 

**•03 


Th» fhov 0 that the agea of the .pupHa ra&g« 

' ' ‘ 

tTom 6 -V“ to IS -V- * ouit of a total of atodonta 

. » I ' 1 ' 

the agea of 3391 atudents were airallable* The hlrthdatea of 
3S pupils ocsuld xiotha ohtalnad aa aosso of the atudanta^ voi!^ 

t ' ■ • * 

nav and th«y vora not adnittod for umnt of the leaving 
eex^tifioatao The aignifloant age groups in «aoh standard 
are marked in the table* For e^mple in the third standard 
the algnifleant age groups are those of 9^ 10 and it years 

' r ' ' 

reapeetiveXy* These groups inerease approaeimateiy lay one 

1 ' , 

year aeeordlng to the standasfd* 

The amirage ages of the 3rd to the 7th standards are 
10*3* It*5* ia*0| m and 11^9 years respeetivslyA rise 
In age for every' standard is^ sliiditly mmm than 1 year* in 
the 7th standard it is> slightly less than' 1 year l*e«»9 year 










I 




Xn til© hy ni;;cs the t^r©® i*®* 

6| 7 and, 8 -years; ©M th© lac-t three, !•©♦ t6|,17 .and tO y^rs 
were csaltted a« the imwher of student® was eonslderahly ^raall 
aiid the result# ealoulated fro» thete would not he very reltaHe, 
5fiie scores for the age groups 9-h to 1?-H are shown 
In the adjoining table* lEhin stattstiool aon#tanfca, are also 


shown* 




f,h%rl.e she^'dng ..?3<^or©s of M ,age&* 

I ' , ' ' 4 



Cla^a Ages 



9 

«i M ip« IP* «••-fM*# M 

' 10 

It 

12 

«» pe'«* 

13 

i4 

15 

2ota3 

.^t •95' 





t 



1 

86*»90 



1 

1 

1 " 

1 

1 

5 

81*85 



t 

2 

2 

1 

1 

7 

76»".80 

1 

1 

3 

7 

5 

6 

3 

26, 

71*75 


1 

6 

5 

10 

13 

ii* 

^9 

66W.70 

2 

h 

10 

ao 

a6 

3i 

23 

121 

81-65 

2 

f 

ih 

31 

27 

37 

w 

165 


5 

iSr 

16 

w 

?& 


ss 

a$>» 

S-5f 


m 

3% 

m 

53 

0i 


286 

k6^9^ 


^0 


&I 

62 

■'5t 

>* 

361 


M 

''N 

a»' 

n 



!9!>, 


379 

36.^ 

Hf 

e 

n ^ 



29 


332 

31-3« 

at 


60 



at 

12 



-M. 

52 

m 

.Si 

19 

2 . 




32 

■ 

nr 

'22 

7 

6 

3 

161 







Table lfo» V (Coittd)« 


Qla»» Agas« 

9 10 II 13 1^ fotal 


t6»-20 

5b 

38 

aa 

17 

2 

4 


132 

11-15 

22 

22 


12 

7 

2 


79 

6-fO 

13 

20 

n 

8 

h 

2 


60 

1- 5 

18 

8 

7 

5 

1 

1 


40 

Total* 

318 

**79 

5b6 

511 

415 

386 

303 

2914 

M 

a8.ii> 

33.7 

38.8 

**3.9 

48.0 

SI.? 

S4..3 


m 

29*0 

3‘f.3 

39*0 

^3*6 

48.4. 

52*8 

54*3 




13.7 


i?.i 

1>».3 

13*4 

11.1 


Slcewness 

*1 

.09 

- *1 

— *02 

* .1 

• *3 

- *01 


ICax*to8is 

.38 

•26 

•26 

.Z9 

•26 

.36 

*26 



The pupil* tested bare been grouped aeeording te the 13^ 
standards as mlX as aaeordlzig to their ages^ % standards 
there are five groups from Standard 3rd to Standard 7th.4 Age 
groups of 9 years to l!f years only are sonsideredt There 
are two reasons for omitting the age groups of St* and 
below as well as of 16 t* and abowe* The f irst reason is 
that the number of pupils in those age groups Is small and 

a 

statlstles based on them will not be quite rellaUp* 

Seeondly the lower age groups o^lst of bright ehUdrem 








ana the higher age groups consist of more dull dhlldren 
and the sample ceases to be a truly representative sample* 
Thus in all there are 12 groupSf ? for standard and 7 for 
ages* 

In the following description the actual conditions, 
are compared with the conditions If they followed the law of 
the normal curve# Actual conditions are shown by curves In 
pencil and the normal curve is shown In ink* 





Scovci mj30iy)ts. 


pREGiiiENCv Curve Fop. 5td 3. tTqkle>io.TS] 




fhe curve tov ctaudard 3 of 2t«7f e median 

of 22,3^ Q • 8#8 and a standard deviation of 1t» It Is 
negatively iheid^d to a eonslderatile extent its ikevmess 
teing «p 1 *07 and a standard error of skfimeis eqml to ^95 ^ 
This skatmess Is significant* The kurtosls of this curve is 
*293 and a standard error of kurtosls equal to *014 The 
deviation from the kurtosis of the normal curve is *03 
because the kurtosis of a normal curve is »263* This kurtosis. 
is very significant as the ratio of the standard error to 
the kurtosis is about 3# The curve therefore deviates from the 
normal eurve very much* The chief reason nay he the fact 
that the children of the third standard are net accustoiued 
to reading and writing and the test requires hath the skills 
to a considerable extent* 







She f3*eqti9no3r eurre for standard h hA» a naan of 3^*9 
and a nadlan of Q of the ourya is 6^8 and the standard 

davlation is 10« Tha slsewness of the ourvo is sl 3•0^' and the 
standard error « The skevnass is yery signlfleant» This 
may he due to the fast that the eaeaaination of the hth 
standard is taken hy the department and the strlatness 
in promotion leads to a large mimhar of failures« This 
explains the negatiye skewness as the repeaters in Standard 
hays done better In the test* The skewness is and the 
deyiatlon of *003 is negligihle* 






the eutt« toT tttaMard ^ Ima a mean of 46t9« a iiadlaa 
of Q a 6 and a standard dorlatlon of 9*1« T3&e ifkevnoss 

of the ourre is with a standard error T^ha knrtosis is 
with standard error of the ordsr of *01* fha deviation 
frm the kurtosia of tha noraal curve Is #009 dnd it is 
ioptokartio# This is shown hy the slightly high peak of the 
aetual curve* Both skewness axid kortosls are negXigihle and 
the curve can he eonsidered to he nomal* 
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The eury« for etandard 6 has a nean 53*?f a Median 
s $3*9 and atandard deviation & 9*7« aaml^lnter^uartlla 
range i« 6^9* The ikevnaas of the eurve la ^*2 and ita 
standard error la t$d* The kortoaia of the eunre la *26 with 
the standard error ^ *01» Thlt crurte la very aXlghtly 
leptokortlo and negatively akewed* The skewness is <sait« 
inslgnifleant and the aurve tends to he nornal* 
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pREauiNtV Cu.RME For Std. 7 [Table toE] 
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owra for «tan^ard 7 haa a moan of 60 
a atandard ^avlattion of 10 ai^ H e. •69» Ita ako^^naas la ^*9 

vlth a aOanfiard arror *»• ♦d# 11; la aUgklJly nagalJlvaXy alimmad 
and tka alm^aaa la not flgnlfloant# Ita kartoala la ,»i37 
tho doalatlon fyoii that of the normal <mw la Yery alight. 
Tha atandard arror of kurtoala la fhls aurra la yory 

naarly noramil* 
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Sumarlsing the results of the studjr of the frequent 
distvllnitlons of the seores of the staodards it is seen 
that the eurves for staniwli fi?e to seven follow the norial 
sum doselyo !hs ouvve of the t^th itasdaid is slgnlfleantly 
sicewed with a slight deriatlon froa the nonal* The skewness 
was explained hy the effeot of the departiiental exaslnatlon 
In standard four • a procedure resulting la a large aiount 
of detention due to falluros. ourre for standard three 

I I 

definitely deviated froa the noraal. This was due to the 
lack of oontrol of the.prpsesses of reading and writing 

I 

required in answering, a written test* , , 

I I 

The esirves for the various age groups have been 


desorihed heiow in details 








The oww for th© ag© group of 9 year* liaa a aaan of 
28^^- azid a itaadaH deviation Q of the eurre 1» 107^ 

Though thla eu 3 ?ve haa a ellghtiy hljaodal appearenoe it* 
akevneaa and hurtoala are *3 and ^28 respectlveXy* Both these 
figures are not slghifleant and the deviation frosi howsal 

is not serious* 
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Tha aunre for the aooros of to 7 eera haa a aewa 3^*7# 

« meclittn 33*5 ««dl h atandard dotlation t3«7i <l 1« equal to 10* 
ftoe eurre haa a 7ery imalX poaititt #l««%ma»sr of *8 and standard 
error ,9* the toirtosls of the eurre is *37 witM a standard 
error *02.. Kurtosis Is Insljnifioant and the distrltetioh 


tends to ]iomalit7« 
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The of tfha agtgroup It -h hua a »aan 36#^^# 

B«dian 39« aM Q of 9»:T^ alwvmess ofiMa eorfa la, 

«i£nifloant aa It la 1«7 ahd the atmodavd error of *9n The 
kart oa la la *26 and doaa mot differ alanifiaantXy from that of 
the nonusiX eurra* 
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Fwaitw (iinE r» The k ktn 12 
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thii mm has a mem 4>3«^r aadlan ^3«6 and a atandard 
deviation of Q of the ©urve la to* 5li» alight ntgatlte 

ahevneaa c^f ^ *9 la not slgnlfleant* the havtosis la *a$3 and 
la negXlgliae^ The enm ean he aup|>oi«d to he nomil* 
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mm awd Vtm iMULim of thei mxm foa* «f« tj arp 
*♦0 and tf8it ?oapaatliraXy* <1 for tii« otP?f« i« 9 and the itandaapd 
deviation la th*5K* the ehenneia and )stta?toal» tap* reapeatively 
*. ,2 and *S6* They ant atj^^Halhle and the aurft la noxnaX* 
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the frequency curve toT the group of m* yeere hes e 
aean end e aedien 9Zw% the ekeimese of fchie eurve is 
negative* Q is Q»9 and the etandard deviation Is The 

kurtosis is 27« gkemess and kurtosla are both insignificant 
and the deviation trm noraality Is slight* 




PiseaneNcits. 



FftEGuvENoy Curve For The Age Group 15+ [Tobieino.-a] 



ciurv® fo3P the age^^group of yoaia?a feas moan 4SUQd 
median 54-#3» Q la 7»8 and tlaa atandard deviatl<»x la IT it* 
Blcawiaaa la nf i and the kuntoaia la ^Pha aupira is nearly 
normed.* 




Loolclng to the restilts ot the twelve eurvea It is 
found that only two vls«« for standard 3 and standard k deviate 
from nomality* JllX the reiaaining 10 eurves approximate to 
normal dlstrlhution to a large extent* 

Dr* Garret enumerates k reasons for the lack of 
normality. They are* (1) unrepresentative or biased sampling^ 

(2) Use of nnsuitahle and poorly made testsf (3) Measurement 
of traits the distrltnitlons of whleh are not normal aJJd (^•) 

The influence upon distribution form of errors made in the 
construction and administration of the tests. 

The study of the curves shown above shows that the test 
is free from any of the defects. The asymmetry of the table of 
standard 3 is due to the fact that the pupils were not accustomed 

te.ouct ^ 

to the use of bad- pencil. In the ease of the H-th standard 
the skewness is due to the fact that the department examined 
the children of the 4th standard and henee the effect <f the 
failed students in the 4th standard vas shown in the curve. 
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Vlhen th 0 aehletttvent test has been adninistened to 
the pupils and scored^ the result Is a raw seore for each 
pupil# A raw score by itself Is quite jBennlnf^leas# If a 
student obtains a raw score of 90 in a test it does not glee 
any definite Infomation regarding the pupil* It may mean 
diffferent things under different circumstances* 90 out of 
a maximum of 100 may mean a very good score while 90 out of 
an aggregate of 500 may mean a very poor score* On the other 
hand it may mean the second score In a group of ^0 children 
which means a good score or It may be the 25th out of a 
islass of 50 students when the score will be considered quite 
arerage* Sane can be said about any raw score on any achleire<* 
wBcnt test* This state of affairs mahes it imperative to have 
some basis of comparison for the interpretation of a single 
raw score* 

Absolute units of measurement do not exist, for mental 
measurements' ahd achievement tests as they exist for physical 
measurement* A perfoimanee in high jump or in long jump can he 
compared with hn abscaute standard of a certain height or 
length for example k> feet in high jump and 15 feet in long jump* 
m the absence of such an absolute standard in the achievement 

of 
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of aPitlattetio it beoones. nooessary to relat® the perforaano® 
of pupil® on© to another* Thu® th® arlthnetlaaX or mental 
ahility of a student oannot he Interpreted meaningfully as 
suooessful or unsuoeessful with reiHspeot to an, ahsolut® 
standard* The degree to vhleh this ability Is. oomsiendahle ean 
only he known hy relating It to th© arlthnetleal or any other 
ability of other pupils* This is so heeause It Is Impossible 
to set up an external yardstleh for sueh measurements regardless 
of the status of a pupil In eomparlson with another pupil* 

The Impossibility of defining the level of performanee on 
any given test without relating the soores to those of other 
pu]>lls results In the necessity of taohniques for making the 
indleated oomparIsons between pupils* These levels of per*^ 
•formanee on a test attained by defined groups of pupils are 
©ailed norms* 

The following are the Important norms used for inter^ 
Apretlng the performance of pupils on a standardised aehleve* 
Moment test* 

(1) Grade norms* 

, (3) Age norms* 

C3> Percentile scores* 

(b») Standard scores* 

<Sf) T seores* 

(6) l»etter. marks* 

The first two vis* the grade norms and the age norms 
will be dealt with In this Chapter while the remaining four 
will be eonslderod in the next* 


norms 




Homs whloh enable the interpretation of a sttidents^ 
raw aoore as equivalent to that aohleved bjr typical pupils 
at a given grade level are called grade noras. These are 
derived by giving the test to representative groups of pupiflls 
at various grade levels and ealetalatlng the Measures of 
central tendenoy (the nean and the Median) for the pupils in 
each grade* The average score of the group In a given grade 
can then be used In the Interpreting subsequent raw scores 
as equivalent to the test perfomanee of that levels 

The following faotors aust be earefulXy scrutinised 
before deriving the grade noms* 

In the first place the selection of the pupils vast be 
a randov selection* In the present test the pupils were 
selected In a randov vaxmer frov 37 schools In five Talulfias;^ 
of the Kolhapur Dlstrlet* 

Secondly a large nnvber of schools In widely scattered 
areas vast be used* The number of pupils evavlned in each grade 
was decided to be about 500* 

Thirdly the polloles ^ provotlon or failure of all 
the schools must be slvUar* This condition Is fully latlsfled 
in this test as all the schools hawe been selected frov one 
Plstrict and hence frov the save advlnlstratlve unit* 

lastly the subject vast be given equal Importance In 
all grades for ^ich the nrovs are to be established* As 
this subject is coi^ulsory for the 0*S*C*e3eavliiatlon Its 
Importance for the varlcws grades does not |i fluctuate* 

The 




The gi^ade norsis provide a reasonable basis for the 
practical interpretation of scores as veil as of Individual 
acconpalishaents* Usually these noras are computed on the 
perforjuance of the pupils at the end of the fsradoi Thls» 
hovrevePi Is not absolutely necessary^ The norms In the present 
test are computed on the achievement at the beginning of the 
year as It Is miore necessary for the teacher to taaov the 
abilities of his pupils In the beginning of the year so as to 
plan his instruction on a sound basis. Xf the norms in terms 
of the achievement at the end of the year are req.uired| the 
beginning of the year norm may very well be considered as the 
end of the year norm for the previous standard as practically- 
no Imp^rovcment in learning takes place during the holidays* 

It Is quite necessary to state the period of testing and 
finding the norms* 

Grade norms provide a convenient means of esqpresslng 
the progress of the pupils through the grades hV turning his 
ray score into the grade equivalent score* In the present test 
the beginning of the year norms for the third standard Is 21 
and that for the fourth standard is 3^* Thus the end of the 
2nd standard ani the 3rd standard noras are 21 and 3^ Tes- 
*‘pectively* The next table shows the grade norms for the 
present test* They are slightly adjusted so that the difference 
of scores between any two grades may have a simple fractional 
relation with 12* 


Table 
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tha grade norais. 


Stan¬ 

dard 

(Begin 

ning 

of year)« 

Wo* 

of 

oaeea* 

Mean* 

P.E#0f 

mean« 

Median* 

Stan- 

daiPd 

Devla-, 

tlon* 

Final 

norm* 

3 

7»K) 

865 

662 

3 ZX 

0*27 

21*2 

ii 

2t 

h 

? 

S;l 

0*23 

0*2if 

e:l 

9#9 

9 A 


6 

560 


0*28 

53*9 

9*7 

5*f 

7 

600 

59*0 

0*27 

«*• ee ew * 

60*^* 

10.^. 

60 

• e*««* eo ea 


Yhs next ta1»l.e shovlnn; the grade e<{niiraXenta for rav 
eoorea has laeen eonatrueted on the hasds that 219 36 ^ 46^,5^ and 
60 ^3*e the aeoree at the end of the Snd| 3rdf ^‘th| 5th and 
6th grade reapeetively* 

Iftifte. MitXJOs. 

■^ahle ghcwin>> grade Bouivalentg for rav aeoream 


«j^ee 4 »«» 4 ^i»Maeee«»e»«iR«e^«eee«eee-«e«p«ea«i»eee»«».«ire«««««»*ee«e»«e^«eeee»«Mr«Mee« 9 vii» 4 neee«««eeefe 

Score* Grade ftswt Grade Seore* 

eqal<>* Score* egni-^ 

vaXent* yiitent* 


21 

2*0 


22 

2*1 

3Z 

23 

2*2 


2tf 

2*2 


25 

2*3 

HO 

26 

a*3 

HI 

27 

2*^ 

42 

as 

2.5 

!*? 

29 

M 

Aaffa 

■ V f 

30 

2*0 
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31 

, 2*7 ■ 

Ho 

32 

2.7 

2*8 
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ib*M***— —— 

56 
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SI 

3.1 

52 

■■■‘3*2 ■ 


hi 

§ 

hi 

58 

3.8 

sz 


55 

3*8 

p 

3.9 

60 

4*0 
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4.3 
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5*3 

H 

5»9 

6*0 
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The seooxid Importan.^ dieplvadl score Is the age nons* Xn 
4erlving age ao3P»s the raw scores of the pupils are grouped 
aoeordlag to their ehronoiogioal age groups regardless of their 

I 

position in the grades* The aieans and vedians of these frequeney 
groups are oaleulated as usual* 

m oalmjlating the age norns only the pupHs from 9 years 
to years were taken into eonsiderat ion as the number of 
pupils in the ehronologioal age^groups below 9 years and above 
t $ years was found not to be large enough to warrant the 
eonputation of the norms* 

The following table shows the statistical constants 
of thS distributions of the scores according to the age*groups* 
The final norms have been slightly adjusted for ease of 


calculation* 
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Age number probable Standard Final 

Group* of Mean* eraser of Median* devia** norm* 

cases* mean* ••tion* 

, ‘ ^ 


9 yrs.d H* 

3a8 

10 " 

M « , 

m 

11 « 

tl tl 

m 

ia »* 

If tt 

pi 

13 « 
i% « 

ft e 

N s 

li 

15 " 

H n . 

303 
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the above table the age*°group of 9 years ranges from 


9 years to 9 years and months* The average age for the moms 

is . 
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Is taken as 9 years and 6 vontlui l.e«^ 11 ^ Months* Similarly 
the ages for the remaining ii^oupa will ka considered to he 126 
months I38 months and. so.qn* The fcilloxding table shoins the age 
norms mhen the eorreaponding ages are ohanged into months« 

Ages* 1l!f .126 13a 150 162 m 186 

Korms« 27 33 39 W 51 9* 

Xhe difference between the scores for the ages of 11^ 
and 126 months is 6 nnits* Bence an increase In age of two 
months corresponds to an increase of one unit in the score* 
Similarly the arithmetical ages for the raw scores can be eal<# 
wenlated* The next table shows the arithmetical age eorres* 
^ponding to the rarious raw scores* 

161^^ M9.%.3L 

Table showing the arithmetic,ass f pg test secstret 
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Arithmetic 

age* 
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38 
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Wlj) 

186 
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4% 
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55 
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3^' 
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i *'*'' 

3? 

130 

48 

1^6 

57 
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38 
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h7 
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37 ii¥ 182 
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The data of this table idXl enaltiLe us to oonpapa the 
perfomauee of pupils of ▼arlous ages with the age tio3?B«i and 
find whether the pupils are, doing good average or poor worh# 

In order to eonpare the perfomanee of the pupils with 
eaoh other^i use oan he made of the Idea of the Arlthaetle 
Quotient slnllar to the Intelllgenee Quotient used In aental 
testing* The Ahlthaetie Quotient Is oalotd.ated hr nultlplrlng 
the ratio between the Arlthaetle Age and the Ohronologlcal 
Age by 100« The forsula for A* Q« Is t 

*• 

I 

An A* Q» of too IS considered as nomali of less than 
too as Inferior and of greater than too as superior# By caleu*^. 
*lating the A»Q<a of the pupils* those deviating eonslderably 
from the noraal can be treated separately, A renldlal course 
ean be given to the Inferior add retardi^ group and a special. 
treatment ean be given to the superior group* 

Age norms are affeeted by more uncontrollable factors 
than the ehronologleal age of the pupils as compared with the 
grade norms* Overageness* retardation and a serious lack of 
b«d.ance between retaMatlon and acceleration are the chief 
factors affecting the achievement of children. The chronological 
age of a pupil In the slmth standard may be 13 years 6 months 
at the end of the schodl year but the mean test score of the 
pupils of 13 years 6 months Is not the same as the end of the 
year score for the slsEth standard* 


Again 





Agftln the aetusl aohieTneat of the underage pUs ii 
lignflieantly euperlor to that of overage pupili in a given 
standardi Henee the oaleulatlom of noma for etandaidleed 

I 

teita should eareMly take into eonaldaration the vide 
dlffereneei is naturltyi the lental ahllity and the sM 
progress la a given staMi 

I 

Hany reputahLe standardised tests are aseoipanied hy 
age nons vithout regard to the level of the standard and 

' I 

I 

henoe the'interpretation of Individual pupil aehieveient on 
the hasli of these sons is IMy to he ilsleadlng« 


I 
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noras «nd 4^0 nosw ara desori^ad in tlia prairicma 
Claapter* The four soaXea of weasureaent PemntHe 

Banhsy (2) z Sooresj ( 3 ) f Soopesf and (H>) The lietter Grades 
are desorihed in this Chapter* 

tJeuaily the Method of ranking Is used to eompare 
the perfomanee of 03ie pupil with that of another* The useful^ 
«ness of this Method Is Xlulted as it does not take Into 
aoeount the aotiiaX level at whioh the aooonplishMent takes 
plane* A hoT*s rank aar he H-I^th out of a group of 5*0 or it 
aay he ^-^^th out of a group of 500 students* The second 
perfomanee can he sailed superior while the first he 
called Yer^r inferior* Percentile ranks are used to avoid this 
confusion hy reducing the ranking to a basis of 100* fcr 
eanai^e a percentile rank of hO means that for the meastire 
under consideration the pupil assigned that rank made a score 
which enceeda the score of of the pupils regardless of the 
numher of cases it contains* 

The percentile ranks for the scores of standards 3 to 
7 and the scores of ages 9 to are given in the two tables 
which fdlowh 


fahle 
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IaM.e Ho. XI. 

la,M.9 .ghmlat ths neraantlle anoi- M. of tha «taH<lai;d» 3 to 7 


peroentlle 3tatviai?dA« 

3 U- $f 6 7 
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7*1 

at *5 

35.3 

. , 41*6 

46*9 
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11*7 

a 8 »o 1 

4 o«a 

49*8 

51*3 

30 


15.8 

3 a*o 

42.8 

48*6 

54*7 

4 o 


18.9 

35.0 

45.2 

91*3 

57.6 

50 


aa*2 

37*9 

47 *a 

53.9 

6 o *4 

60 


25*4 

39*7 

49.3 

56.4 

62*8 

70 


29.5 

41*9 

51.5 

98*8 

65.3 

80 - 


33*0 

44*1 

54.3 

61.7 

68.3 

90 


37*1 

47.2 

58.5 

, 65,8 

72*9 

■ ' 1 1 , . 
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to 

20 


9b 

60 


10*6 

tH 

19*6 

a}»7 

a9«o 


90 




t?.} 

33^0 
F-lt 
t9,0 



23#^ 

i:f 

p:f 

6a«o 


30 


si lil 

1:1 m 

SL-^ 



40*5 

46*0 

49*0 

P 

5®*y 

fio.y 

63.9 

70.0 
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J>ereentil& raiUca have a diaadvantaga that tha differenaa 
batwaan the aeoraa of two peiPd^ntllaa differing by the aawa 
spaae are not aqnaX* fhaa the differenee between the 40th and 
30th pereentila la not the ae^aa a# that between the 90th and 
the Both pereentila* 

fhla dlffiouXty la rbisoved by tialng tw 6 aox*a darlted 
aaoraa (1) The aobra or the standard aoore and (3) the f 
aoora* Both these sooraa depend upon the arithnatlo mean and 
the atandard darlation of the distrlbatlon* the 't* aeora haa 
bean defined by the fallowing e<]nationtt 

'2 ^ TLslJL^ • 

(T* 

' ■ , 'I I 

Where X s. the raw shore 

H * Afithuetio ueaui 

^ * Standard deviation* 

Tot example the » Z’ aoore for the raw aoore of 30 in a diatri* 
«biition whose arlthmetio aeim la 60 and atandard deviation is 
to will be • 3* Similarly the *%* aco/Jre for a raw aoore of 
80 in the same diatrlbution will be 4^2* If. the raw aoores . 
are 23 and 77 the saores wlU be -- 3*7 and 1*7 respeetively* 
thds the ' soore oan have a negative^ positive integral ^ a 

deo^hsal value* ■, : 

m order' to ret^e this diffio^ty MoCall devised a 

. - 1 I , ' ' ' ' 

soore named f s^e* tb is naiwd »t» soore in order to erne* 
^imorate the names of ^Fhorndihe and tefmam* soore is very 
similar to the Z soore* It eliminates tho ne|ative <|oantitios 
by repreiontlng the aritidsotle mean of the dlstrihetlon as , , , 

, a 




a I «oor« of $0 and ocjuatlng tiaa- standard deriatlori of tbe 
district Ion to to f sooro tinlts; Tke fonntla for a T seora 1# 

tP . +50 

vkora K and kata the aaaa ooimotatlon as that in the *2* 
seofi# Ha faat the 2 score ean be transfomed into the f soore 
bf the fomula 

f 5. 102 4 5b* 

The third Important type of the derived score Is the 
letter mark. The letter eark Is oonstruoted by the use of the 
arithmetlo mean and the standard deviation. The letters A| 

Of B and V are used* fhelr meanings should be kncftm to every 
teacher. 

A •• Baeoellsnt 
B M Superior 
0 * Average 
0 » Inferior 
B Poor 

A ioores are those ranking more then U? standard devia» 
.itions above the mean. 

B stores are those ranking between and standard . 
deviation above the mean* 

0 seores are those ranking between standaxd deviation 
below and standard deviation above the mean* 

B seeres ara those ranking between *5 and 1 standard 
deviation belew the mean and 

B score are all those bidlow f standard deviations 

tram the mean* 




ggftp™ Ttll. 

flBmjlA M A qOOD TSSg. , 

Bve*y «35aalntttloii Must satisfy eertaln tjonditlono If It 
i« to fee u«afuX * ffee followlafi aa?® the iaportant eharaeteriatioa 
of a $ood tost« 

Ct) midity» 

t I » . 

i2} Iteliahixity* 

(3J ohjaatiylty* 

C^) A5*lnl»t3ralilllty« 

I ' ' 

ff} IhteypriktahilitT* 

The vaXidlty of a test Is the decree to vhleh it measures 

I 

what it proposes to measuret It is neeessary to nalse the 
ohjeetiwss (|uite elelir« 3^ the first pXaee a teat must he 
waXid from the point of riew of the ourrleuluai* For this purposef 
the test eonstruetor inaat consider the , course of study, 
ohjectives of the instruction of the suh^eet, the analysis 

' I ’ < 

of teiet hoohs, analysis of questions at the final esamlna^ 

^tions and the psyehologioaX analysis of the mental processes 
involved te the suhjeet* 

This nay he defined as ourrieolar yalidlty and the 
present test possesses the same to. a ^vy good degree as the 
ohjeetives are stated very tlearly as the applieation of the 
four fandamentsl proeesses to ^le nomhers^ denesiinate nomhersi 
fraetions and deelmals together with an applieation ff the same 




for th« solution of slniao proUoas in everyday life. All 

other factors are attended to* 

The eeoond Idnd of validity depends upon the test scores 

and Biay he ealled the statlstieal validity as ooaipared with 

the ourrie^ar validity whioh depends upon the test ecwitent* 

In order to detemlne the statlstieal validity the scores 

of a group of pupils are eorrelated with the scores aeeordlng 

to a eertaitt criterion like the exasiination narks or the scores 

on sons other standardised test. In the ease of this test the 

correlation coefficient between the teachers* narks and the 

scores on the test ranged from *73 to vB?, As the narks given 

hy teachers are affected hy factors like attendanoof work 

habits I an personal likes and didikee and other sub^eotive 

natters^ the above correlations ney be said to be quite high* 

In the second place statistical validity can be Judged 

from the increase of scores per standard as well as per year 

of ehroncaogieal ages* The average scores fron the third to 

the seventh standard are at* 36* t*6* 9^ and 60 respectively* 

Thus in standards 3 and the rise is more rapid and in the 

higher fyad standards % 6 tmH 7 it Is less rapid* 

Thirdly the validi^ ewa be assessed from the perform 

«*nancc of two groups, widely separated, In abillty*Thls is done 

by coM^aring the icores of rural pupils with those of the 

urban* The feUewiag table gives these scores* 

y^b^e Till 

Tibbie shcnir t ,,u g>^***» * 

l^e «»f pupils* 


m 3^ bd 6d . 

M.„..Js— :m —sa—fiL 

Ihe dtfftrencei 






Sine in tko kireraKos f onad to b« 

«tatl»ti«ally «l«nlfl*aiit, tW» la »hmm In MaSX on tko 
Ckayter on viaraX nnl urban ao^arlaons* 

PiaalXy irali^ity oan In fontidl by tko mottiod «orraln<« 
wtion of tka m&»m In tkis list wltk tkosa in otkar slmlXaf^ 
Xlata* Tkis «ould not ba done for want of a slmlXar test 
for mrai oklXdren* 

Tke reliability of a test is tke aeenraey i^tk wkiek 
it neaeures wkat it proposes to laeasnre* Wkat a test measures 
may not be wkat it proposes to measures bat if It measures 
aeeuratoly it is a reliable test. Tkas if a test is ralid It 
mast be reliable* On tke otker kand a reliable test W not 
be telid* , 

Tks follovdnc metkods are used to find tke rallablll^ 
of tka present test« 

1* teat reff tsst metkodt tke test was fIren to tks 
same skildren after about a aontk and a kalftt tke sorrelation 
eoeff leient between tke two sets of secsfes was *92 tkereby 
skowinfi kii^ reliabSllty of tke test* tkis motkod kas a dis*^ 
^adrantatSi It inrdlires tke menos^y faetor end tends to inerease 
tke sorrelation eeeffloient. In order to avoid tke effeet dt 
memory tke test may be fivem after a sufflelently lone period* 
m tkis ease tke faetor ef extra leaming will affeet tke 

results* 

Il» test aetkodifkis aetkod ®f findfci* tke 

reliability of a’test avoids tko disadvaatagos <£ tks above 


motkod 
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/ 

mtitHod th» eoeffof oorri^atton lietwaon the 

»oor«« on tho odd and oven ItoBW of the eaae tast is fonnd 
out.^ The fatstore of tsmory and extra learning are not Involved 
In thl« xethod* Thla give# the reliahlllty of cm half of the 
teat vlth the reaalning half* The Spear»an<»Brown fonmla 
ia need to ehange this reliahlllty Into the reliahUlty of the 
whole test* The fomnia lai 


Hellahlllty of the ^dicde teat il 

In this test the coefflelent of oorrelatlon for the half teat 
waa and that for the whole teat ealoulated froa the above 
formula was 

III. Mitliina of ffi iaar and Hltthardgont Kader and MahMdsoB 
have provided a very alnple method for the estimation of the 
reliahlllty eoeffloloat of a teat* it doea not Involve 
splitting the teat into two halveii reaeorlng twlee and 
oaleulatlng the eoeffielent of oorreXatlon* The only data 
required In thla method are the noaher of itema in the teat, 
the arlthmetieeX mean of the total aoom on the teat and the 
atandard deviation* The formula la i 



Where h * mamher of it€mi® In the test 

' P ' a ' Irithmet'le mean 
m 



Per fVfMupi* if II * t00| i* M* m ^ end ^ sl 11 a# in the- ease 
,of ,th» ,7th atandard, we ,wlll w®"** p and q ** •H-* 
henqer, it,''* 1 ^^ 


t ^ ic 



Tlw following ta>l« glwes the reliability ooeffldlente 
by staniarde* 

m,. 

Bflliabllity aoporfllng to atandariaJa: 


standard 

Ihuiber of 
Items* 

irithmetlo 

Mean* 

Standard Beliabillty. 
Deviation* 

3 

100 

aa 

11 *86 

h 

100 

36 

10 .78 

5 

100 

be 

9 *73 

6 

100 

5b 

10 *76 

7 

ifta* M <Ui Mt Ml 

100 

vef-neeseeseesaews ettiis«w« 

eo 

•p •• «■>«» M> ■**» MiilB' 

11 .8a 


this f orauXa underestlnates the reliability of a teet 
to the extent of the tarlation in dlffleulty anon® the itens 
and a reliability abote *6 le eonbldered to be quite high, 
the third inportant eharaoterietie of a teet la it* 
ob^eetiwlty* In fact it wae the eubjeetlwe nature of the trad!-* 
«»tlonal exaninatlcsi that led to the derelopnent and rapid 
epread of the *tanda3?di»ed aehieTeneat teatai 4 teat 1* objee- 
tire when the pereonal Judgiient of the eoori^ does not affeet 
the ieoree. 3^ tMe teet eaoh quest ion has one and only ©as 
spooifle answer and the ehanee of any aub^eetlTe iudgnent 
Influeneing the eeore is rery spalls d reseorlng of a sanple 
of’ jfe Bo papers shews but an oeeasional lapse in the eierleaX part 
of the soerittgir Otherwise the eorrSlatlon between the two 
seoring* is perfeet* 


m the 






In the fouHh i^aoe a teat anat be easy to a^inlatev* 
A^iniatvability is the eharaoteriatio of a test that la 
eonoemed with eaaet oiarity and nnifomity in its adalnistra<^ 
-tlon and preparation for its administration# Definite 
instruotions are dlven in the teat and it was. found that the 
test is yery easy to aitolnister# 

lastly the test should be easy to Interpret# The utility 
of a test depends upon the provision of eriterla for the Inter** 
-pretation of the soorea siade by the pupils# The c^ade and 
ace noma the pereantile ranks and the arlthaetie afes of the 
pupils give almost a emsplete interpretation to the arithnetio 
aohievement of the pupils# The chapter on the Analysis of 
Brrors helps to st-udy the pupils* ability In arltkaetie* 
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„ M n 

M.AT!fjHLY&M OF 15RH0BS IN ABTOHMSTIC . 

1 

Th& results of an aohleveiient test provide infonuitlon 
about the feneral standing of a standard or a pupil as 
OQUpared with the nom of the test* i;he eoore itself oiil^ 
reveals the situation tnit is of no further use* If the results 
otfl a test are to be of ai^ usei the study of the results 
wust be taken a step tother* If the test is given only for 
the sake of knowing the score of a ehild» it will be not of 
wiich use and the tl»e and noney spent on it will be as good 
as wasted* 

In order to achieve real profit fro* the testing the 
answer books aust be oarefULly etndied for the sake of errors* 
Arithaetle is a subject# wery notorious for the errors connltted 
by pupils in every process* The process of learning the basic 
elevents of arlthaetie is so ooai^ex that the mwhev and types 
of aistakes aade by the pupils are quite large* 

the errors in each process will ^ studied separately* 
The errors in addition of whole ranihers can be divided Into 

the ftoOlowinf groups* 

(i) Brrors of coabijwtion* 

y td 

f 3 f 
7 3# 

these ere two exaaples ^ the error of eonbinatioas* 

Bt' the 
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In th® tarmaT exaBpX® the student snysi five and thra* are 
serea instead of eight and In the latter ease he says eight 
and 6 are fifteen and vrltes fIre* The frequeney of errors 
of this type is quite renarkahle* The pareentage of this kind 
of error In the 3rd standard la In the hth standard 

It is 39*S| la the fifth standard it is 16.3; in the sixth 
standard It is 13 «^ end in the aerenth standard it Is 6.4. 

(Vide appendix NotW). ‘tt 

The prohahle reason for this type of error is the 
laek of nastery possessed hy the sttidents* The hasie eoahina** 
*tions of addition are not taught septeaatleally hy the help 
of eonerete aaterisls and the ixperfeot ujjiderstanding of the 
pupils leads the students either to use the Method of eountlng 
on fingers or worse that of guessing. 

The only renedy for this is to teaeh the eonhinations 
so that the ehlldren will understand the»«. Hurry in teaehlng 
the hasio faeti of addition vast he avoided and the ohlldren. 

. ' I' 

vast naster these fasts tuff iolently well before they are 
taught any higher prosesses in arithnetie. A good deal of 
eonerete material nnst he used in order to aiarify the eoneepts 
of nunhers and a Meaningful s^dy of groups up to 10 nast 
he nad««. 


(a) Errors of sarrylhf* 

The errors of sarrytng are mainly of the fOUovlng three hiais* 


BjcMqA.i (1) ^21 
tdihd 


6 

n 

S9a 


I. w.mt » 


■Sikit'i 
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In (1) thB student laas onitted to add the 

earned lamher In each of the andi 3 rd and the fourth ecaltum 
fron the right* Xn the seoond exanple (il) the student did 
not add the earried figure of 2 fron the first oolunn to the 
aeoond* He hoverer oarried the one froai the seeond oodunn to 
the third* 

(h) .cwrying vrong wmihari 
BacaepXei 6 

»»a 

H62 

93 

3 

**«**'•»•*'•*•••** IMI 

602 

Free the first eolunn the stxident earried one Instead 
of tvo* He earried eorreotlF frcss the second to the third 
ei:£lu]sn* 

(e) lilting the earried flgtgfti 
HasanpXef 3^ 

'*5^5"’"" 

The student has vrltten the carried figure of one Instead 

of adding It to the second eoluna* 

The nest prohahle eause of these errors Is the laek of 
attention on the part of the pupils# The teaeher aust find 
the anuse of this type of error and oorreet It as early as 




posslhle* 


(3) Errors 
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(3) El2P3?or# Iw tfeo addition ot dancailnat© nonberak 
Thaaa arrora are ehlefly of two kinds* 

(a) Carrying as In the addition of whole niuiber« 

Exanple* yda* Ft* Bi* 

h * ^ ^ 9 

^ • a - 7 

3Dn this exanple the stndent has written 6 frooi 16 and 

oarried 1# He has not oarrled the yard froa feet as the aim 

is leas than 10* 

<b> Oilssion of earrylng* 

Sjcaieple* Hours Hlimtea Seeonda* 

- 15 - 30 

2 <* 50 • *10 

WII|*OT «*«••* IklW •« W 

6 •• 65 ** 70 

$he seeonds> »inat«i and hours are added like vhde 

nunbere and tarrying is ea«pla1^a3.y lost sight of* 

the host probable reason of the above type of aistakea 
is the laek underatandlng on the part of the pupil* He 
has not understood the tahLea of denoninate ntusbers beeauae 
they have bean taught without any aeanlng to the ohlld* the 
other important readon la that thefe tades have been taught 
to the ehlld for a very short period and their application has 
not been nade eyatenatitally# This is also due to the fact 
that the tabtea have been introduced at an early stage and the 
ohlld has . not reached a level of growth required for the 
understanding of the tablea* 


The renedy 






The P®»edy for this Is to teach the process of the addl*- 
-tloh of denominate nunhers more thorom;hly and systematleally* 
The process shoxild he taught for a longer period and repeated 
revisions shotaXd he taken to see that the ohlld has mastered 
the process* 

(V) Errors in the addition of fractions. 

(a) Adding numerators and denomination* 


Examples (1) 

f 

+ 1 

1 

f ■ ff 

<li) 

7 ^ 

+ 61 

> a 13 7 


in the first example the numerators and denominators 
kaye keen added separately* In the second example the integers 
hare been added correctly whereas the addition of the frae- 
*tional part is not right* 

(h) Not hrlnglng the answer to the mixed fraction. 

Examples ^ ^ ^ ^ ^ 

■- f * ^ 

jL 88^^ 75 

^ IB 

The vhole working is correot hut the answer is kept as 
an improper fraetion eren after a clear Instruction in the test* 
The reason for the error In the addition of fraotions 
is the insufficient and unsystematic teaching of fractions in 
the primary spools* The students do net understand the real 


meaning 
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OKoanlng of fractions-and therefore nesleot them* 

The renedy for this la hotter teaching* the explanation 
of the term* niaerator and denominator mist be given in sneh 
a way that the children can understand their meaning* the 
illustrative examples must be graded very properly and the 
errors of the pupils must be corrected at the heglimlng of the 
eourse In fractions* 

(?) Errors In decimal fractions# 

(a) Ignorance of placing the decimal point* 


Bxanplei 

7.2J 

1*92 


8*m 



1.S39 

t 2*78 





In the first example the decimal point Is placed wrongly 
while in the second example the decimal point Is omitted. 

<b) Ignorance of carrying from the decimal part to the 
Integral partt 
Examplei 

7 .?^ _ 

-V a.78 

The deelmal and the Integral pax*ts are added separately 
and the figure to be carried from the fraction to the integer 
is written In the answer* The pereentage of errors tn decimals 
goes on increasing frem the fifth to the seventh standard* 

It Is t9*3s in fifth eta n da r df 20-*9 in the sixth and 27*2 

in the seventh* 


The errera 
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T)i« errors In deelnal fractions are due to a lack: of 
understanding of the deeinaX nature of tl» nu»hGr systeit# The 
errors ean he easily renedied hy giving the children a dear 
idea of the positional value of a digit in a nuaher and - hov it 
goes on inereaslng tenfold to the left and goes on decreasing 
hy one^tenth to the right* 

l^rors ^in suhtraetlon* 

(1) Subtraction of whole nunhers* 

^rors a in suhtraetion can he grouped in the follow 
«ing four headst (a) Birrors in coahlnationsy (h) Errors of 
Borrowing! (e) Errors due to inverted suhtraetion^ and (d) 

Errors due to ignorance of the prooess* 

(a) Errors in conhinatlonst 

(1) tt <li) 6 

- 5 - a 

f ' ' ■ 3 

The two errors exenplify the error of eenhlnation* These 
error# occur right from the heginning in the third standard 
and persist till the end in. the 7th standard* Their percentages 
are * In the third standard 33*8j in the fourth standard 
39*3} la the fifth standerd 13»8| «ixth standard 7*3 

and In the seventh standard 7*5* ' 

la addition the chief reason for the errors of eonhl* 
•nation in suhtraetion was the laek of mastery*The students were 
using the method of eoanting on fingers showing thereby that 
they had ttdt mastered the basic eemhinations of suhtraetion# 

The remedy 
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the remedy for this error lies definitely in better 
teaching of the process* The eomhinations most he taught hy 
the help of cenerete materials and students must he prevented 
from using their fingers for counting* In some schools the 
children used the followinc method for suhtraetlon* In euhtrac* 
«tlon :S8 from ^>71 he madeA? dashes and then eaneelled 28 and 
counted the remaining dashes* This is definitely due to had 
teaching of the process of suhtraetlon* 

<h) Errors of borrowing* 

<1) Borrowing when not necessary* 

Eatamplei (1) 23 (11) 937 

.10 

3 W 

m both eseamples the students have borrowed from tens 
which was not necessary* 

(2) Hot borrowing when neeessaryt 


Examples* 

(1) w 

(11) t37 


♦ 16 

. 28 


3>» 

119 


The students h^^ not borrowed from the seeond edumn, 
(3) Bouble borrowing* ' ‘ 

Bnamplei 

* 17 

113 

Jn this example the student borrowed two Instead of one 


from the seecsad cclnmn* 


Kest 
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Most proliat»Xy^ tlio irro^ni of liorrowltig are caused due 
to a Xaolc of the understanding of the Idea of ten, the haslo 
Idea of the nuaher eye ten* This Idea Is very prohahly tahen up 
when the sti^ente are not ready forlt# It is then left for 
ever^ thinking that the students have nastered the,idea« When • 
the tine for the applieatlon of that eones the students oonnlt 
errors* 

As in the ease of addltiony the renedy for this error 
lies in a very systenatie teaohing of the idea of ten* This 
teaehlng should he revised again and again until the pupils 
aohleve a reasonahle nastery of the proeess« The review of the 
idea of ten should he nade at the beginning of every year till 
the fifth standard and the teacher should make sure hy the 
use of tests that the idea has been understood and that the 
students use the idea of ten with reasonahle acotiraey* 

Ce) Hiseellaneous errors* 

(a) Inverted suhtraetion# 

Exanplet 131? 

28 

■eeees 4* ease 

lit 

Obviously the student has subtracted 7 fron 8 in the 
first ooluttn* Sh® rest of the solution is eorreet* 

This error is due to the ignorance of borrowing* te 
the student emmet subtract the larger number from the smaller 
he iimply inverts the process* A proper understanding ef the 
process of borrowing wll3. ninlmise this kind of error* 

(b) Errors 





(I#) Krrorii due to lfAor^e«i* 

Examplos It 

. . • 5 

i6 

In this $1311 the stnfilent has added instead of snhtraeting 
This eppop Is either due to eareleasness or due to the 
Imhlllty of the student to dlffeentlate between the warious 
ppooeeses* 

( 2 ) EppoPS In the suhtraetlon of d^omlnate nniihepe* 

{a) Suhtraotlng as In the ease of whole nunhere^ 
Exaaplet Yde» Ft* In. 

7 t 8 

•• 2 *► 2 10 

if 8 * 8 

In this example the student has treated the foot as a 

eolumii of 10 and the yard as a eoluan of 100* 

(h) onlssioh of hoppowing* 


Examplei ' 

Hours* 

Hin. See> 

1 

3 

19 » 40 

■ ■ 

1 • 

)M - 99 

1 < ‘ 1 > 

t * 

39 « S& 


In suhtpaotlwfi $6 seeonds from the 40 seeonds the 
student has horrewed hut he hat omitted the borrowed numher 
while doing the suhtraetlon of alnatesi Tbesh two errors 
eomprise p»e* ih the 4th‘Standardf 20 p*e. in th© 5th 
standard^ 21 p+e* in the ^th standard and 28 p.e* in the 


sew^th. 






seventh* pei^oentase soes on Inereaslns Insplto of the 

InproTOment In the perfomanoo on these items (Ho* 12| 13^ 
see Table No* X71^ Chapter X) heeause the nunlier of sttidents 
attempting these Items goes on increasing. 

(3) Errors In fractions. 

(a) Subtracting numerators and denominators. 

Sample ^ ^ 


In this example the student obviously has not under«^ 
«8toQd the difference between the numerator and the dencamlnator 
of a fraction* 

<b) Hot giving the answer in the mixed form. 


Examples 


1 


2 |su 


hi 

“T* 


11 

“T|r* 


hi * 22 

— 8 —" 

19 

nr 


This is left as am improper fraction in spite of the 
specific instruction in the test# 

(H*) Errors in decimal fractions* 

(a) Ignorance of placing the deelswl point in the 


answer*, 

'Hxampl.Cf 

** ^ tfiS^ 

MO *7S9 


la the first example the decimal poiat Is not placed 
at dlf ^ilc in the second example the decimal point is 

placed wroatfly* 


It la 
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It is ’Very diffloult to gly® a definite reason foy the 
epyors In the suhtractlon of denominate nuahersji eommon 
fractions and decimal fractions* The only prohahle reason 
is the Insufficient mastery of the fundamental processes of 
addition and suhtractlon of uhole numhers* If correet methods 
of carrying and horrovlng are made clear and meaningful at the 
outset then the errors in denominate numhers fraotions and 
decimals will he automatically minimised* Ihe oorreet teaehing 
of the difference between the numerator add the denominator 
will go a long way in raduolng the error in fraction* k 
thorough understanding of the idea of 10 will minimise the 
WTOTB in the suhtractlon of decimals* 

In the multiplication of whole numhers students commit 
a large number of mistakes In the comhlnatlons of tables* 

For examplet 13*6 - 58 and16x8 - lOh* Ifhe percentage 
of errors in the warlous standards is as follows« 

3rd standard - standard 36.^#! ?th standard a3S<t 

6th standard - and 7th standard * 6*3^ 

The reason for these errors is eridently the leek of 
mastery of the tables* The multiplication combinations are 
taught in the schools by the method of rote and as the 
students do not understand anything they sometimes commit wrong 
combinations by heart* So mnah time is spent on the revision 
of the tables that practleally Tory little else is taught In 
the first two standards. The wrong habits formed at this stage 

are 




ar« oarrlad over In the hlgliar #tandards and the children eoanlt 
ftls'takec in the miltlpXicatlon of whole nnnhex^e# All these 
errors can he eliminated If the idea of imltlplioation is 
taught at the heglnnlng hy the study of groups, the weaning 
of the tables up to 9 should he wade elear hy the use of 
concrete ohleots and then the tables should he weworlsed % 

the second iaportant nlstake In the wultipllcatlon of 
whole imuhers is that of the arrangement of partial products, 
For eiKawplet 


)C37 

385& 

1690 

5^ 


The student does not know the reason for the shifting 
of the second partial product one place to the left. This Is 
due to the fact that he does not realise the weaning of posi* 
-tion of a number. These errors will he eliminated If the idea 
of the positional wmlue of a waiher is stressed till the 
children show an adequate mastery. 

The errors in dcnonlnatejrf numbers are chiefly of two 
types. In the first type the student multiplies as in whole 


numbers, For smamplei 


yds. Ft* 
3*2 

X 

kiii«*<****«***<.* 
26 *2 


In. 

* 8 

8 

* If 


828 

X 8 

262h< 


the student 






Tlae student kas worked the example as if it Is an 
example in ^ole numbers« 

The second type of error is Ulnatrated ky the followinf 
example# 

Hrs* Mln» 9eo« 

2 <*• 509 tm ^0 

X 9 

18 • k50 • 560 

The first type of error is due to the Ignoranee of the 
proeess of multiplioat^on of denominate muihers while the 
second type is due to a wronc understanding of the tables* 

Mequate teaching will definitely impnowe this type of error* 

In the mult ipXieatIon of fraetion the errors are due to 
the omission of eaneelllnc and not ehanging the answer to the 
mixed form* The first is illustrated hy x ^ x 

The answer is hot changed to t/12 hy oanoelllng* The second is 
illustrated hy ^xa§a)#3t 

y 23 

The answer is left as an improper fraction and not corrected 

to 11 1 eten though the mix instruetlon in the test Is specif it 
2 

about this point* 

Two types of mistakes occur in decimals* <1) The mistake 
of not placing the decimal point at all and (2) placing the 
decimal pcint in t!he wrong place* 

tf iOH^ 


, %, .*9 

a*** I* !<**«**» 


2S 


* 107 ? 


The two «a«»pln« mwitrate the two typ«i # '|^take»» 





84 


!th® errors in tlia Multiplication of fractions and 
deft Inals arc caused lirecause tho processes are not tauglit 
properly. It nay also T»e due to a lack of understandla* of 
tke Hunker systen kecause of an inadequate understandings at tke 
keginning of tke course. 

Wsism.M 

The errors in tke division of wkole nuakers are partly 
due to the ignorance of the nultiplioatlon tables and partly 
due to the ignorance of finding the true quotient figure in 
the process of long division. 6 0 ^*2 ( 6 is an exanple 
of the error due to takLes* t? ) ( 1 

189 is an error kecause 

the quotient figure is wrong. 

A third type of error ereeps into division kecause of 
the presence of sero either In the dividend or in the quotient. 

k) i 18 
k* 

3a 

3a 

. * 

fhe answer is found to ke 18 instead of 108 . 

All these errors eannot k« traced to a particular reason 
as in the ease of addition and suktraetion of whole nuakers. 
Division is a ooaplen process and requires a thorough knowledgcif 
of the fundaacntals cun whifth it is based* As t^ o^ildren 
are taught aost of these basis facts before they arft ready to 
ussierstand thca|, the errors ftan ke avoided by teaehing the 
diffieult proeess at a later stafe. 


AU. tie 
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All the eonnitted hy-' ohUdven eannot he found 

from their written worh alone* An error like 5 ^ 3 a, 7 ean 
he identified as one of ocmhlnatlon whleh the ehlld does not 
know# In an eKaaple like 17 * 9 ^ 71 the error eannot he 
deteoted# The prooeeeea, pf thinking perforaad hy the ehild 
are not elear# In sueh an example the error ean only he deteet* 
*ed if the thinking is done' aloud# Ihoe when the ehlld eaye 
that 7 « 9 are 16 and 6 and 1 are 7 the error ie deteeted ae 
the ehlld earrles 6 from 16 Instead of 1# This type of error 
of earrylng eannot he detested In the written test* 

It Is also necessary to obtain Information as to the 
nature of the error's made in the warlous number processes hy 
children at warlous stages of growth and the kinds of dlffl* 
«eultles they eneoonter# 

The analysis of errors in the fundamental processes of 
arithmetic reveal the following facts* 

Firstly It revealff that there Is mash trial and error 
learning in the heglnnlng stage of arithmetic and guessing is 
very eorwion# 

Secondly this type of learning is very commen when the 
hasie Ideas of the number systct have not been earefully 
developed# 

Thirdly poor and unsdi^tematle teaching In the Initial 
stages of tlM learning of arlthmetlo Is a major faster 

t 

eontrlhating to the error# 

liftstly well planned presentation and development of a 

process 





pro«o«« wUX ^llttlnate nniok of the tjplal and error tn»« of 
learning. 

The following quotation from Breuolcner will malce tke 
point more oIear« 

"Jaddf Brownell and Othere have demonstrated kgr 
escperlment that the child'*§ grasp of the nnmher system grows 
slowly and also that children in the lower grades have widely 
different controls over the concept of precislcm» Hcmher is 
not a mode of thought with which the child is innately endowed. 
Power to use nuaher results from the eontinued use of numher 
in a vide variety of situations in vliteh pupil can see numher 
functioning In tke affairs of dally life. The degree of control 
of the pupil over haslo numher concepts may he inferred from 
the methods he uses In manipulating number facts. Inadequate 
methods of work tend to disappear as maturity increases. It is 
apparent however that unless careful provision is made for the 
cff ioient contr<^ of numher ideas in the lower standards the 
pupil may he handicapped in the upper grades. The deeper and 
broader the pupil's numher experiences are in the lower grades 
the more efficient is their grasp of the numher system and its 
functions^ To linlt these experiences to the computational 
function alone as Is so a often done In the primary grades^ 
results In a much more meagre haelcground of meanings than will 
result If due consideration is given to the development of 
eoneepts relating to t^ Informatlonali socidcficel and 
psycholegi'^al functlcng the suhiect. 


f e achieve 
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Uo achieve a good undoratanding of the iwimlier systoit 
a olearout prograimie of reaedial Inlitruotlon nust follow the 
analy#!® of errora# The ehlef purpose of all testing Is the 
accurate deteralnatlon of class and Individual difficulties to 
the effect that rouedlal Instruction aay follow* Of even greater 
laportanoe is the new angle which exactly analytical and 
diagnostic testing gives to the prevenHve phases of Instruc* 
^tlon through the anticipation of causes of weakness and 
difficulties^ 



(V) teerhook of the H*S*0*B* <939* 
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ssMm , ,»„■ 

A- affBW <ff m amABiB ra AHina^ic . 

In general tke dtjeotlvea of arlthmetlo Instmotlon ean 
toe divided into tvo dletlnot eategorlea* The flrat eategory 
ooneiets of the eonputatlonal otojeotlves oonprlelng the elxteen 
poseitole contolnatlons of the tow* hlnda of operations vis* 
addition^ sutotraetlony muXtlplloatlon and division and the four 
hinds of nnmtoers vls,| vhole nuntoersy eoismon fraetlonsy 
deelnaXs and denominate mmtoers* The seeoud category consists <]d^ 
protolem solving 'which may toe divided Into five distinct atoUities# 
(1) AtolXity to comprehend 
(3> Atollity to determine vhat Is given 
(5) AtoUity to determine what Is required t 
(^) Ahlllty to think of the protohtole answer 
and (?) AtollIty to find the correct answer* 

Fa* a long time it was thought that the teaching materials 
In a sulilect shoiHd too selected on the basis of formal diseipllne* 
As It has been proved empcri»c*^^«^y learning Is a very 
specific activity and very little If at all is carried over 
from one type of learning to another typoy It Is now generally 
agreed that the selection of materials should toe made for 
their social value rather than for their dlsclplittary value* 

The processes of computation are made up of a large 
numtoer of hasic shillt and atollltles. tIBloss these are 


Ohxoiics 


thorofughly 




tboroufh^y th© mox*© dlff'lsul't pro1>le)s$ ©annot toe 

properly Xeatint* A^aln It is ocemtonXy resognlsed tliat even ttoe 
leasmin^ of the toasio skills defoands a lalnlBixaai mental develop** 
wisent« If ttoe skills are tausto.t lief ore the pupils are ready 
to understand tkemi tkey are not mastered* As a result a 
distaste for arlttometla is eaused* Maxor autkorities are asi^eed 
upon vtoat tka materials of instruetion in tke arltkmetls 
eourse skould toe* A eonslderatole differenee of opinion, exists 
upon tko dlstrltorution of tke materials over tke various 
standards* 

tke old eourses of study In aritkmetie were really 
diffioult for tke mental eallkre of tke pupils for vkom they 
were intended* Tke old syllatous was overloaded witk eoaqputa** 
*tlonal proeesses of a very atoatraot nature* tke tatoles were 
given an undue importanee and natiirally tke metkod of rots 
learning was used ky tke teaokers. tke syllatous revised in 
19^S» kas relieved this situation to a oertaln extent* tke 
summary of tke syllatous is given In tke adjoining tatole* tke 
eourse is divided into nine topies* 

(1) Gountlngy 

(а) Addition 
(3) Sutotraotion 
CH*) KkiltipXioationi 
(Sf) Division 

(б) IMOnsy 

(7) Weigkts and Msasuresi 
($) itaetloss and deelmalSt 
(9) Protola«i» 


fim tyllakus 




«yllalwis of AritJametlo revised in f955» is desopiked 

beXow aeciordins tjo st^andsPdSa 

Standard 1« Age ( 64 -) 

t 

Gquntlnjg - Gomting and reading numiiers 1-100 with tke keXp 
of eonorete okjeets* Explaining tke idea of 10# 

To study the taW-e of 2<s, 3’a, Mi, ?•» and 10»s 
JV #roups. writing 1^100 and tallies and 10* 

Addition - Adding any numlier upto 9| tO any nuznlier upto ZO 9 

with tke use of oonerete okjeots# 

\ ' 

auktractlone Sulitraetlng any numker upto 9* from any xxumlier 
less tkan 20| wltk tke use of eonorete okjeets# 

Standard 2* Age (7 4* ) 

1 

Counting ^ aounting| understanding and reading tkrougk 1000* 
Taklesupto 12 and of 16# writing upto 1000 and 
takLes 1 to 12 and of 16 # 

Addition ** Addition of two plane numkers to two plaoe numkers# 
Idea of earrylng* 

Suktraetlon « Sriktraetlng tyo digit musberi from anotkar tvo 
digit numker# Idea of borrovrlng* 

Miaitiplleation * Multiplying a two digit nnmker by one digit 
number* 

pi^vlsion • Dividing a two digit number by a singla digit number 
«• Introduetion to eurrent oolas# 

ppij^blems * Simple eke step problems on tables# 

Standard 3* Age ( 8 4- ) 

Qotifttlttg * Beading end writing tkreu^ 10000* Tableg 




*** liddltiozi of numbors ’tbrougb pXansif* 

Subtradbing h digit mimber from a 4* digit 
nuiabe3?ft 

•k ^ ' 

** Mol tipi loat ion in iid^ldla. produot do not exooad 
4* digits. 

Qi'gi^ion •* Bi'rldox^d of not aoro than 4^ digits. Divison less 
than 20. 

, ■ \ 

lAorm^ « Subtraotion of monay. 

. and^Ksaanyap, Usa of a oXoah* introduction of tho 
units of tinsi distanaos) and walghts^ Mdition 
and subtraction of vaishts and distances*. 

Eraotlons Idea of it and i* 

I 

problQBis « ona step problems on daily aotleitlaif ineludlng 
moneyi distances and wsights and other problems 
learnt so far* 

St^ard 4 ^* (age 9 ) 

Qofimtlnr * Beading and vriting through one arore* *Baghi* 
system* 

Addition Barision. 

Subtraction^* BeTislon)* 

Maltinlleati^ Revision* 

^v^sion Reyision* Blylsor shouldnot exceed two digits. 

« Bewision of sdditltm and subtrastiouf multlflieatim 

and division of moneys multiplier anddiyiser not 
exceeding 20* 


iifcia^ measures*-* Beyision of addition and subtraction* 

MultiplieatIon 
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MultipXloatIon and division of welgh.tSy tiaid and 
diatanaes not to axooed 20* 

Fraotlong « Hevialon of i and ^r’ fs* k 

- Unitary metlaod* Direct proTileiiis not containing 
fractions* 


Standaxd (Age 10 h- ) 


Addition » Herlslon* 

S.ut>traetlon -Bevlslon* 

Multlnlloatlon •Bevlalon* 

- Beylslon, 

«> BCTislon* 

W^^ekta and Measaras « Mrlsloii* Area of rectangle^ valls« floors 
of a rocn* Idea of Acre* 

yractlons * Beduetlon* Comparison ©f fractions* Kinds of 

fractions* Addition^ suttractioni nialtlpIlQatlon 
and division of fracticais* wltk simple protlcms* 

«r Three kinds of protjXems* Problems in fraetions* 
Afcrags^ proportion* 


Standard d (Age tl t > 

« I&xckangs of Bupees^ pound and ddler* 

Pa^aetlons • Ccmiplex fractions. Pour rWles apjaied t© deOimals* 


PyoliJL pum « 

SmmaUWSm/Smm 


Ctkanging fraetioni into deelmals* 

Persentag*^ eonnissloni discount} intercsti profit 


and loss* 

Standard 7 t 2 4 ) 

wimbm - AM* «f * trlMUtl* *ad clr*!*. M** rf 

Surfaet 




Siirl'aee ara o£ a VoiLmae of a ajrlfifidar* 

.,* Sliopla Intoraaty Compound Interest, Proportion* 
Tlme<*>woric end speed* 

» ' • ' 

The study of the itandardvlse dlylsion of the sylXahus 
will he found to be laohin^ In system In two ways* In the 
first place the gradation of the eourse Is quite arbitrary and 
not scientific* The course for the first standard for example 
Is too heasy If It Is to b© taught properly* Ocsunting, formation 
of the concepts of lumbers from 1 to 9 by the use of concrete 
and semi concrete materials, the study ^ groups by comparison, 
the use of sere and the Idea of ten are basic to a proper 
understanding of the processes In srlthnetls# These Ideas mast 
be taught and must not be left to chanoe as is lihely to 
happen In the present syllabus* This demands a very careful 
Hradatloh of the course as Is shown In the proposed syllabus 
(set page \o^ ) 

tn the second place the teaching becomes harried and 
unsystematic because the fundamental processes are taught In 
two or at the most In three standards* For example the processes 
of addition and subtraction arc completed by the end of the 
3rd standard and the difficult proeesses of multiplieatIon 
and dlwlsloB are taught in two* staadarde only wis* the 3rd 
and the ^th* illl these processes arc quite complex for the 
i^^Mmaturc mind of the child who cannot undorstand them if they 
aro not taught in u'wety simplo and mcaningfial wsy,> !^e topic 

in area 
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In ar«a Is bsgnn In tlia 5tla starsdard and again takan np in tks 

7th. 

ThB parssant test Is mads up of ? sjftibtssts* fke study of 
the tooPss on tins subtssts mads hf tbs different standards 
brings out sertaln Intsreating faet8« 3Jbe following table 
^ves the seores* 

JlQf. 

iabid -Sbqylng AreraKs sQ<^yea toy t^he additlQn^subtraQtlon 
BBa.t.tpXioatlQn. dirlslon and problems separately* 

Standard# Mdii Subtree* |ftiltipXl» UiTt’^ Problem# fotsl 

tlon# wtlon* »eatlon« slon# 


3 

7.5 

?*0 

.5.3 

3.7 

2*0 

23.5 

h 

to.o 

7*6 

8.6 

6.0 

^*9 

38.1 

S 

ii#!r 

lo.t 

9.2 

7.5 

a.ifr 

^.9 

d 

12#^- 


*0,7 

■ • 9.5 

tQ*3 

9^9 

7 


I3#a 

*2.6 

10.7 

%i*0 

60.9 


•#<••»«**** UK km* «*•»*♦«• tkktwiw *»"*■*» 

In order to study ^ther the dirlslon of tbe eourss 
by standards is adequate or not it is neeessary to hnmf tbs 
aehlsrsmsnt' of the pupils on. eaeb item on eaeb subtest# It is 
usual to sonsidsr the aoblsreaeat of % per sent as adequate 
and any inferior ashlsrwsont may be eonsidersd as inadsq;imts* 
table Sb» ( XVI ) shows the results for addition# This subtsst 
of addition sonslsts of 5/ exsaplss on wht^s numbers and % 
examples sash of denowlnete naaborsf eosmsm fraatioas and 

. deelaals# 





95 





3 N* 

9 6 

7 

1 

90 

95 

98 

99 

100 

a 

88 

95 

98 

98 

too 

3 

91 

92 

98 

100 

100 

k 

85 

90 

9^- 

98 

100 

? 

70 

85 

95 

95 

98 

6 

90 

90 

95 

95 

1QO 

7 

60 

80 

9a 

90 

98 

a 

60 

75 

9H. 

98 

98 

9 

30 

7a 

8»+ 

90 

90 

10 

30 

55 

To 

8tf 

95 

If 

aa 

i*a 

do 

80 

90 

aa 


18 

50 

50 

55 

13 


S 

30 

>ia 

50 



9 

35 


80 

15 



%8 

as 

85 

u 



to 

18 

30 

17 




IST 


18 




3a 


19 




18 

3© 

ao 



^^IWWIHI* *>«>*«»■* 

aa 

30 





deolttoXs* A oarttfnl analysis of tlae taIXLs skows tkat okildsfan 
of ths third standard oannot add throe oolnions of throe digit 
numbers (sum No»10) satlsfaetorlly. They find the sum of 3 
numbers of four digits as uell as a sum of broken columns to 
be Tory diffieult* The diff leal ties shoaldbe eleared In the 
3rd and the ^►th standards and the study of addition should be 
continued in the upper standards for speed and aecuraey* 

The revised syllabus requires the addition of denc»l«» 
»nate numbers in the third standard* The table shoirs that the 
aohlerement of denominate numbers at the beginning of the 
fourth standard Is only 18 p#c«| H p»a*, and 5 p«e* respectlyely 
for the three simple suns* The addition of den^lnate numbers 
should therefore be taken in the fourth standard instead of In 
the third* liren in the fifth and the sixth standard the aohiere 
»ment is not adequate* This is due to the fact that the 
process is taught before the chUdren are fit to leam it and 
the sufficient mastery is carried on in the higher standards* 

The results on fractions (items 1!?^ Id and 17) *fe Tory 
poor for the three upper standards* This shows a h lack In 
the understanding of the ideas of fractions* In order to 
overcome this it Is necessary to understand the ideas in a 
meaningfral imy« 

The results of the addition of deo^lmils ( Item hes* 

18» 17| at) also are quite Iw* n is Interesting to sesi 
hevcnri that they are better than the results en fractions* 
These results can definitely be improffmi if the idea of 10 


and the 
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fttid "feh® na’tui?'® of Isho iiiu&bo3? oyatom is nad® isor® oXoaF' 

to the Qhlldren* 

The f<illo\irinis oohelualons oaxi be drawn from the 
re«iQ.ts on the subtext in eubtraotion (See Table Ko*xvil on 
next paxe)t. 

The ehSldren at the beginning of the third etandard 
Oannot eubtraot a two digit number from another tv® digit 
number adequately if the sum inwolte* borrowing (item 3»t 6)# 

The results on more dlffloult sums wia*, subtracting a two digit 
number from a three digit number (item 7^ 8) and those inwcdwing 
three and four digits are not mastered by the children* These 
sums* howerer^ are solred adequately in the ^th and higher 
standards* 

The subtraotion of denominate numbers (item t2|13 and 
is adequate at the beginning of the sixth standard* In the 
fourth and the fifth standard the ehildren do not show a suffi» 
«alent understanding of this prooess* 

The ehildren show a proper understanding of fraetlons 
(items 16 and 17) at the beginning of the 7th standard* 2h 
the beginning ©f the b ?th and eren in the 6tk standard their 
results are very poor* 

The results for deohssls are better than those for 
fraetlons* 30 p^tt» 1!? P#h*i ^ ^ P*«* ehildren sslre the ^ 
sums in fraetloias eorreetly uhile 40 pe#i 30 p^e* and 10 p«e« 
ohlldren ieUwe the sums m deelmals at the beginninf of the 
6th standard* 

The fellewing 
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mil 

ahPtftoe MreantatM of su88«m In gT^tMatlgn, 


Xtm 

Ho. 

<» M*. 1^1 MkfUi 1# «• «# *Pl 

• 1 

Btauadardi* 



WV# 1 

1 WP ML VP 

3 

H. 5 6 7 

1 , ' 


1 

70 

So 

100 

98 

100 

a 

70 

90 

100 

98 

100 

3 

55 

83 

95 

97 

92 

k 

55 

85 

97 

96 

95 

5 

^“9 

7a 

9^ 

95 

100 

6 

30 

63 

9*f 

92 

95 

7 

35 

70 

98 

92 

98 

8 

35 

53 

91 

9? 

95 

9 

19 

50 

88 

90 

95 

10 

10 

>»8 

75 

80 

90 

11 

8 


70 

93 

90 

12 


Id 

30 


70 

13 


a 

35 

53 

6o 

1H- 

. 

a 

ao 

>t0 

HS 

t- 

15 



15 

30 

60 

18 


1 

5 

5 

20 

17 



a 

0 

13.5 

$8 


t 


HQ 

60 

19 




. 36, . 

55 

t * 

ao 




10 

30 
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Thu foXlowing obnoXusiona haxi be madet tram bhe 
on (3^e TaTidLe Ho* XTIlI bolow)* 

ai^a .,?TQt milk. 

^h0_jBby,Oftntbgea of ano oeee In MhLtipXloafelcgw 


Item Ho* Standiu^s 




«f*>«* *1 *1* <*•»*• M 





' 3 ' 

■ tt, ■ 

5 

8 

7 

t 

85 

' 55, ' 

95 

100 

100 

a 

80 

9a 

95 

98 

100 

3 

85 

95 

95 

98 

97 

k 

80 

95 

95 

98 

97 

S 

75 

9a 

95 

too 

100 

6 

70 

9a 

95 

95 

too 

7 

75 

83 

95 

9a 

97 

8 

50 

T**, 

89 

90 

95 

9 

55 

8Q 

80 

So 

9a 

10 

15 

3^ 

55 

72 

80 

11 

8 

la. 

35 

50 

60 

ia 


17 

30 

35 

Ha 

13 


Ilf 

a9 

HO 

Ho 

IH^ 


8 

la 

35 

30 

15 



, 

37 

60 

U 




15 

18 

17 

' 

• 


« 

15 

11 



a 

IH- 

Ho 

19 


' 


Jf 

ao 

ao 




t 

mn*^ *|.*i#nii «»#!* 

m 


ttdhjyiiKiiuiiLt 






adaleveaent on tko first nine ite»s is rsxy 
satlsfaotorjf* flasss items are baseS on the Imouiedse of tables 
npto 30* Tbe results have fallen down Tory muek as soon as 
multiplieation proper jOuEir^becins^ Items Ko« to and 11 
<550 X 37 aud ^8? x ft respectively) hate not been satiafae-^ 
•torlly solved even at the beginning of the Hth and 5tk 
standards* 

Ike multiplication of denominate numberti of fractions 
as well as of decimals shows a great laok of understanding* In 
the item Ho* 1 % only the 7th standard has shoiwn a success 
of 6q p*c« m jsany cases the success Is belor 20 p*e* 

the following ecndusions can be drawn from the results 
in Blvision <3ei lablc Ufo^XU on next page); 

Children at the beginning of the 3rd standard can 
divide by sinj^e digits and find difficulty when the divisor 
exoeeds 1^* In the beginning of the Hh standardV children do 
not show a proper understandlngf when the exomple involves 
sero (Items Ho# 8| 9)* S^or example ) H32 and HOO ) 29^0&* 
understanding of the proeess of division of lAole numbers is 
ade<iuate by the time the children have reached the 6th standard. 

Ihe results shew a complete lack of understanding of 
the proeess of division as applied to denominate numbersi 
fraetions end deelmals; Ih no ease the sueeess Is ab«rve30 Pf«; 

In mc TH y eased the success has not reached even the mark of 10 p#e# 


fable He* 
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aabifl Jto. m. 

BaroeatatM nf . aneeaaa In PlTlalipn. 


Item Standiirds, 


mmmmm m'^4 

'' 3 

if 

5 

' 6 '' 

7 

1 

60 

97 

too 

1 'M|| «■ M ««k «r «W H* W iM 

98 

, 100 

a 

6o 

97 

too 

too 

97 

3 

?s 


95 

97 

97 

k 

60 

90 

5a 

,100 

97 

*? 

50 

9a 

9a 

9*1 

97 

6 

a5 

60 

85 

90 

9a 

$ 

ao 

38 

ifa 

51 

70 

8 , 

ta 

ik 

62 

80 

1 

90 

9 

5 

18 

36 

ifS 

60 

10 

to 

aa 

i>0 

65 

So 

It 

5 

9 

aa 

35 

65 

ia 


if 

6 

10 

18 

13 


a 

a 


ia 

ik 


a , 

a 

a 

15 

15 

, 1 


, 

B 

15 

1$ 


1 > t 


19 

aa 

17 




. 8' 

18 

ta 




19 

30 

n 





18 

ao 




a 

15 




$iMt »«91SlIt8 
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I)i 0 of the nbove tablet tbow tke iieed for 

tbe retlaion of the grade plaeaiBent of toploa la the sjrllabwa 
In Arithmetle* 

Fortamtely the problem of grade placement haa 

reeelred the attention of a large number of first rate reeearoh 

vorhers la Arithmetic* the most important piece of worh on this 

topic is that of the Committee of seven under the Chairmanship 

of Dr* 0* W* Washbarne* This Committee carried over esprlments 

in 2^5 cities and towns in 16 states Involving 1190 teachers 

and 307^4* pupils* This research vas continued for more than 

12 yearsji^ beginning in 1926* The general viewpoint emerging 

from this reseai^eh is that t there is a point in a child*s 

mental growth before which it is not effective to teach a given 

process in Arithmetic and after which that process ean be 

taught reasonably effectively** Begarding this viewpoint C.M* 

Wilson remarhs '*Wash1»init*s study had an immediate effect 

upon the currlctaum imd reforms which had been urged for 

years e*g* deferring systmnatle drill» even drill on additloni 

to the 3rd gradti long division to grade % fractions to grade 

6| were accepted and began to appear as speelf leations of 

courses of study^ Becent devOlcpments in the gradeplacement 

of topics have becffli favourable to this view**# 

the above Ccwmittee has provided the mahers of a 

syllabus In ArlthiMitie the minimum mental age and the optimum 

mental age for teaching to teopltti-on each priMiess er a 

JLarse 



large section ceC a process* The following are three lllustra- 
wtlcms* 

Tcple* Hlnlaium M.A* Qptlmtiia M*A* 

Addition facts sums 7 Itn* H» 7 trs* 11 H* 

orer 10* 

««eee«4v«tM«»eeweewiiNeee»sewee«)S»«»M4e««««4e«SMi>ee«»MM»-w'er«e*e«M«vHM««qai«wsb'«»ee^«ee»Hii«eeee»«fr*eM4eMe*«»«li^ 

f 

Lllte fraetloms tto borrow^ 9 Trs* to H* 11 Yrs* 1 M« 

-Ing Addition and 
subtraction* 

Irong Division all 12 YiM* 7 M» ISt Yrs* 7 H* 

difficulties eotapletSv 

t 

The slgnlfleaiioe of such researeh is apparent# If 
the abofementloned three topics are dlferred to their eorres- 
-ponding level of growth then the first topic will be taught 
in the 3rd grade instead ef the firstf the second will be 
taught la the sixth and the third will be taught la the 
seventh* The Important fact ceasing out of this researeh was 
the neeesslty of spreading the teaching of an important proeess 
over several years Instead of teaching it to completton ever 
a period of two or three years and that too in the first four 

grades* 

Taking Into eonslderatioa the findings of the results 
of the present test and the eoncliistcns of the reeent researeh 
on tin et ^ «“ miWrtJH tw 

poliitt •«» «* I* 0) tto airf#!** «f Vu wtiiM 

««pi*s $* twt «!«*»*«• *“*• 
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topifiB are fistislEUBd in two years and lienoe eausa a tearajy In 
taaohlng and a aonaaqnant laok of nndorstandinif in tka 
fnndamentaXs of tke mamker ayatea* 

In order to oreraona tke atofva tvo points a syXXa'bas 

* fc * r 

li propoiad* Bio proposed syllatms is elron koXoiri 

atandard 1 ^ (Ago d 4- ) 

gqiuii^tlng * 1-100 and from lOO to by a0| by 5? to 100 
by 10 to 100. Baild oonoopts tbrougk d« Study of 

I , , I 

aronpi» 

Addition - a tkoroujli nndarstandlng of sronps 1» 3| if, f 

and d« Stna not to axosod d 4- sian* 

^ubtraotion - Study of tfeo croups of 1 # 2, 3, If, ? and 6* 

Kinuand not to exosad 6» 

Monay « Babocnitlon of pisof anna, rupaa* 

Tffaitfkti and Maasuraft w moki Focst, Yard , (Jap, Dosaa* 

- cnraX soiutlbns of siasCLa proWLawi* jnustratlra 
prbbiansii 

Standard 2* CAga 7 4-). 

« Itaad and write awnbars frow 1»100* dount by 2 to 
100* write in vorda numbers 20* BaUd up 
aonaapts «f 740* fXaet raXua of units tans and 
ksndradtf Ikpsrtanat of tan (tnfonaaUy tames up to 

. A MWOT** l)SM» •»««»*» •<’’'* 8* > «*4 1® 

■ too bivie 

} 
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100 baal# oomMimtlon* Coltam addltloni siwa aot 
to ttxeoed 19* ItooifoufM c^asp etf 10 assl groupa of 10* 
Two dtslt addenda ao oaairylng + aiga* 

100 bail® ooiftbinatic^t* digit tmdb&vi no 

liaarovrlnc* Studjr of tke gifoapi 7$ 9 aad 10 * 

MoltlDllaa,tiei^ * Faoduot aot to eaoaod 10 * Thoaouga doTgiiopo* 

•neat of tlae idoas of tbo groups of 1 to 10 * 

. * ^ » 

JSi'giiAi:^ «• Dividend aot to oxoood 10 * part of the atiidT of 
groups* 

I 

^oayr «» Table h pi«e ai 1 aaaa* Id aaaaa e 1 Hapeo* 

Z as* h as* S as* ooias aad thsir resogaitioa* 
yeishts aiad Mi^asures - Oontiaaatlon of the proTiotwi worh and 
1 posad* 
graotlom • Idea of 

]^roiiiomg *• oae step probleiBS inrolTlng addition and sabtras* 
-•tion* 

Staada^ I* (Age 84 -) 

Qouating ^ Bead and write awabers t •10000* Wltiag ^to 1000 

in wo*ds. Plaoe yalae through thousands* Baad and 

* 

writs Boaaa aumbers froa 1 to lO* Tables through 
10* _ 

• too aoftbiaatloas retisfd* Ooluwa addition «f d 
Slhgls diiitfi t digits without harrying to three 
diditt naabers with sarryiai* aoritsatal addition 
0f two slih?id digiti* ohsdhlJ^* . ■ , , - 

Snhtrastijaft #100 sewbinations eontmasd* Three digits iiwiBfeefa 

eeemldeSAnwwnd^ 

'with 





lOfi 


with Mo borrovring to 3 digit noMtovM wltk h&rrmftn^* 
Bnportanoo of aore* 

** 1 digit »i^tlpl,i«)r «nd turn digit mvdti^ipXieaat 
Cttiytyiag x algo (fatiiaar of 1«10 oomMsatioM)* 

33i3ia£fetl<ail * ) digit divifiorf 3 digit dMdoad* Ufa tiox^OiiriMf 
«o ifoMMladojp* • sign (TatoUa t*to>* 

llQttdK * MditloM w aubtfaotlon of Ra# and Aa* Iteiriaion 
of idea of 3 aa* ^ aa» 8 aa» aolna. 

Mtig)ifc.a aM maaanraa •» 13 Xaoh jt t foot, 3 foot * 1 yard* 
td 0a« g 1 Zib# 3 pt« 1 qt» qt« *1 galidai 
Tanpttfatttfo# 

isaifttteai ** ^doa «f il I, I. 

Protaotta m Slnpla pfobimBa (1 atop) Im^iriiig h raioa aa loaswt 

Staodavd 4* (Ago ? 4- ) 

qp^t^ting Poading aod wltlng tlufougM 1QOOOO» HMntiof to 
vofda aad worda to oi^beva ftm f 100000# 

IdLaoft vaiae of too tliouaaod aad lauidfed thoooidid# 
BoBum itaiBorala ffon 11«*30» 

^ PiTO addoada of h dlgitg# Hof laontal addition of 
tm digit maabora* CMookiogt 

fltthfeyAoteiiitti ^ fo«f|r aod fiw digit ttiMMondi and aubtrab^ada# 
Cbaoking* 

ff>Atliili.rttw - t« ««« watlillw mutsmma 41«tt 

jK^r II lifa ii'^i ■ -» 

M0m3i^ 
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JiSSaai ^ Mdltlon and iubtraotlon cjfBs, M* Pi« 

MultIplleatIon of Bs* only* 

MIX«| gallons, Hattiad, fhm* 

toSUSSt - Oane.pt tteouth |f ^ wfl applied to . . 

alni^fct olj^sct or to a gfqfup* Mditlon and aubtrae* 
■*«tlon of lilsa fraotloias* 

SSisS^WSi, ** 3implo two step prota«ns« Judging ansvora* 

Standard (Aga to ) 

• i 

- Itsaaing and inciting tlarongk tiOObiOOQiP* Flags 

' . » 

valud of a million* Haanlng at ordlnala to ba 
olarlfi«d till tootli* 

Addition IChrougli fiva addands witk ? digits* Ghaoklng* 
Subtraottoi^ *• Tkrongk aim digit Kiimands and sabtrakands* 
Malrtlnlleation * Tkraa digit multlpllar and and 5 digit 
multiplloands* SarOfF diffiotati^asi akeoklng* 
w Two digit diwlaop* All diffleultlas* Ckaeklng* 

Monay * Multiplication mnA di^sisloa of monay^IJivlslon 
not to excaad 20* 

WlAt. md B.MTOT. • W.^(!hti Md Mmwtf rtdltloB md 

snbtraotion of dancsainata nsmbars* Ton « Ti»Mi 
oontimad* 

yraatien • Addition and anbtraotion of mlawd nambaim vitk tk# 
fsaotlons* Maltiplioation and diyl«lon of fraatlons* 
iSsIMiMJ*- «<w«pl«», problams* Fy©bla»s_ wltk kiddan answays* 
Inifotaation i^.tkraa kinds of .pfo^ani in fa^aatloni* 

fttandiupd d 




standard d* (Ag® ii ft ) 

* Hevlsion of tW.s worlt* Haea valaa throuc^ t lOOO^OOOfOOO* 
^ Havlslon of itha praifloua work for ap^oa<^ aoauraay 
Ckeoklne* . 

** Iknrlslon of tka previous vork for apead and 
aaottraoy*. Okeoking, 

** Oontlniiatlng tke work for tpaad and aocniraojrir 
Ckoaklng* 

Illwa,8ion «* Tkraa digit diwlaor, Ckeoklng* 

Honor ^ Rawls ion of h rkLos for monay. piTlsloii and watl* 

fplioation not to axoaod 3 digits* 
waiskts a nd JfoasTjffa s ** MuXtipiioation and diwislon of dano*- 
Hsin^ xiaiabersft Conpariaon of units* Sq.nara 
maasurlng* HtiXa of reatan^^a* 

]Epaat3,ons »• Riwision aid diffionit axaaqpitas in fraatlons, 

P,rotl«as • Hora acsopiax protaans* SstSnating aaswars* itawl<«» 

««siom of tkrta kdnds of proldaBii paraaniaga ' 

Applioatidn fin^^O intarast* profit and loss* 

Standard f. ( Agt iZ > 

Qonntlnie *• Rafislpn* HtoW systaa* 

Mdltian • Kewislon for spaad and aaonraoy* 

^Tib^raatlon •* Bavlslon for spaad and aaouraoy* 

MnltlritlatMaa - MS, «4wi«iBrt. of, <iJ» lAw*.. ■ 

niviypiQn -# lawision fa^ spaad ^ aaouraoy* 

« BswisAon for.ipa^ and aaanra^# 
yi*|t.yi^ts m isfision of wWiid*ti ifisd naaa^^* Araaa 

of iinpla figarasi Tolnnas of iis^ 




Erafttiong * B«Ylsion« 

*” Application of pospoontsi ootopouxid Intorosto* 

Plgoouatf Ccwanigfloni »to«k and shape profit and loss* 

the iisportant ohanees susgested in the proposed 
syllabus are diseussed bidoir t 

Cl) The rorised syllabus of the stats of Bombay 
roq;ulres the addition of ai^ one digit number to any number 
apto 20 for the first standard^i This means the stndy of formal 
arlthmstle too soozu The ohlldren of the first standard do not 
grasp these Ideas* Therefors the proposed syllabus reeootmends 
that In the first standard the addition should be sneh that 
the sum should not eneeed 10 and the study of addition should 
be made with oonerete objests* The idea of ten ehould be taken 
up in the second standard* Addition should not include tarrying 
in the seoond standard* aarrylng shohld be thoroughly taught 
in the third standards and addends shohld be three digit 
numbers* The teaching of addition insluding the diffleult 
examples should be aontinued in the fourth and the fifth 
standards* Afldltlon of monsy be introduced in the third 
standard but should be formally taught in the fourth* The 
•ystematie teashing of subtraction should bs taken in the 
sesond standard* Borrowing should be taken mp in the third 
standard the teashing of the proeess should be aontinued 

t 

to tl» foartli wi tlw fin* itonaM* tf laowMia* tlwi atiit* 
ia tko * Of toll *» Iwftffifa ff *«• 1* 






BiizxttQiiid and anbtipakend* Sublri^atjitrjLon of diKnomiiiata numbers 

skould be taufkt In the fonrtb etaaderd end ehould be eontineed 
in the fifth* . 

Seec^dXy loeltipiioietion of e two pleee mueber by e 
single digit number le in(idt,uded in the eeeond stenderd ayliebee^ 
Here again meh more emphhaia 1» plaeed on the nrultipHeatloa 

I , , , 

tableft than on the understanding of the proeees of maltlpllea?- 
"^tion* It is neoessary to master the tables npto lo with as 
much understanding and sieaniag as the stiixdent is capable of 
before going further with the process of ssaltlplioatlon* 
Memorisation of the tables without tinderstanding their meaning 
is probably the greatest dravbaoh in the teaching of elementary 
arithmetic^ Memorising is inevitable* the understanding is 
more fundamental than mem^isation* Hence the process of 
multiplication should be'Systematically tachled in the 3rd 
standard* the first two years should be used for making the 
idea of moltiplleation dear by the help of concrete materials 
and everyday experiences* the fundamental facts of division 

m I 

Should be mastered and then the process ghodd be tao^t* 

thirdly the writing of numbers starts right from the 
beginning* this should be defered to the beginning off the 
second standard or at Isimt to the end of the first standard* 
the writing of a number ik wards is very important and should 
be taught* 

fourthly the prcceis of carrying and berrewing should 
be thkitt in standard three instead of two* 'Idea that 

it«s 




Ill 


tO’« and 100*» are addad and au^a^aotad ewotly Xika unit# la 
I'll t also grows wery slowly and Manea 

III ■ 

should not be taught harrl^y in the seaond standard. 

lastly the fundi^ntal proaaasas should be spraad 
ow longer periods than they are distributed in the syllabus* 

The difficult parts of the proaass of laultlpiloatlon need 

to be taught In the fth and 6th standard* They should be rerlewed 

in every higher standard for epped and aeouraoy* 
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ohaptbr tt. 

flimMSM ,mBEW M ACHIBVBKm Qg ABTPmwffTO 
Qg TBE RtmAI. Am TTR BAIl OHlLPRBlt . 


Tbtt prolaHeiii of tha aomparison batwian tka attklevamant 
of Atltkmetlo of wstaX and urba3!i •kiiXdreiti li very ImpoHant* 

The number of ohildren attending the rural eehools is far In 
exQeee of the number of ehlldren attending urban primary eehoblsi 
beennae India 1« predominantly a rural eonntry.Oondltloni 
In a rural aehool are quite different frcMa the eondltions 
of an urban primary sehool# In the former one teaeher usually 
teaohea tvof three or euen four olaaaes at a time while in 
the latter eehoel one teaeher uamaily teaehee only one eiaea* 

In the eaie of the supply of materials also the rural sehools 
are more negleeted than the urban sehools i finally^ on the 
wholof the faellltiea for learning in a rural enrlronment are 
inferior to those obtaining In an urban environment* It la 
therefore neeeisary to ebmpare the performanee of rural 
ehlldren and urban ehlldren and to see how far th© dlfferenee 
between the two groups is signlfleant* 

The naaet table shows the means of the rural and urban 

aehietements by standards# 


table 



gaia.« Mo. 

tha iMtB e/t tlM tBa e M 9f tha fitgai 
«M tm tUFl MUi ahlldgm. 


Standard* 

Mean of Hiiralw 

Mean of tirban* 

o peof foes «k ee oees «• «i|» «o ee 

Differenee* 

5 

32.l» 

96*9 

4*? 

h 

35*9 

W.3 

6*^ 

? 

k6,k 

51.4 

t*o 

6 

53.7 

do«a 

6*5 

7 

59.8 

6t*0 

5.2 


It if f««n frosi ibf fbofe table tkat tke meaii of the 
aritknetleal aohieveisaat of the urban ehlldrea it hither than 
that of the roral ehlXdrea in every atandard* 

How by eomparins the meane^ it eannot be eald that the 
differenee betveen then If figaifieant.The valmei ef a ftatletie 

e 

are eonputed frbn a eanple* the value is not uaiq:aeiy determined 
and finetuatea due to ehaneo tattera from one aanple to 
anotheri from the aame population* In order to aaoertaia whether 
the diff erenee between the two meant la aignif leant or not 
the standard err^ of the two meant mast be foond out* the 
atahdard error of the diff erenee of standard errors of the tuo 
means bir the forwalai 

8.E. («ff) 5 V fc'Jja ' . " 

Where 3*2*^ is the atendard errer ef the mean ef the rural 
ehadren and standard error of the itt%ui diUdrwu 
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The «rltleal retlo 1» then eoapmted ty dlvldlne the dlfferenee 
between the two mam lay the atandard eJfrop of the dlfferenee* 
If the value of this ratio eiceeede f ,96 then the dlfferenee 
between the means is aIfnlfieant at #05 level and if It exeeeds 
then the dlff erenee is si^nif leant at the level of »0t« 

'fhe ealealation of the erltleel > ratio of the differeneo 
between the means of the seores of 7th standard Is shovoi below. 



nMtyni 

• 

,iirbihn., 

X s 

600 

N 

s, 

37 

M s 

S9.8 

H ‘ 

m 

6$ 

6^ j* 

lO.**- 

6^ 

m 

10.9 

S#B|ii • 

/nm 
/7 S 

3«K|I 

g, 

v/n 


ioA/VTSSj 


m 

io.iAlr 

m 



* 

Bi§8r 

- 

4 

• 

- 

1.74 

1 


• 


■ 


s V1 .TV*- .'♦a* 
-’^3.0176 - .1849 

2 V 3,202? ^ 

^ t *7S89 



t 

C*R, 

" ■ S«X«T1^ •• hp' 

* 1 h 



• t 






•’.The 
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Tk* £(Alowlng ta1>le show* tke •rltJ.aal ratlM ter tka 
diffaranaaa batvaan ttw giaaaa at fooBd fKa laULa So.XlCt 

i*W,t ^ ^ 

taM.a akeariat tke aglttaa l itlidoa tar tka dtCtageaaaa 

1 I ' ’ • ' ' ' ^ 

laeangk 


standard# 

Kean of Haral* 

Kean of tb*bam« 

Or it leal Ratio 

3 

1 1111 ii 1 1 II III 11111 II ^11 eii ^ II 1 i^e 111 

32.V 

36,9 

3.18 

k 

35*9 

^,3 

isb 3#23 

5 

' 


2 # 8 d 

6 

93.7 

60«3 

347 

7 

99,B 

65#0 

3.98 


aaaaai at akaataaataiii «(►•*#••«»**«*•*«<*•■» a* ■**«•*<•* •••at'aitaaaataaa* •»•*<» H* #»<••»■»•>■•»*<• taa»aniaa*i*it«i«*M*iiai«a*ai*<^» I" «» 


Prom tkls takle it is ssen tkat in «IX tke stanaerdt 
•xe«pt tke tkird tke differenee ketuMen tke means is signlfleant 

i > 

at tke level of *0? as well as at tke level of *DI * 3k tke east 

of tke tklrd standard it is eigntflaant slcnlfled at tke level 

* ' 

tf only *0?* slnee tke erlt.leal ratio tneeeds 1496 bat is less 
tkan 3*584 

fke resnlti of tke above table ate very sicnlfleant 
for tke teaekinf of arltlisietle in tke primary sekoels of tke 
rural areas# tkls differenee in tkeperformanee is due to many 
reast»i> and tke ekief aaons tkem are diserlbed below# 

tke first and tke foremost reason for tks Inferior 

aekievement of tke raral ekildren is tke faet tkat in raral 

ittas 





arvas tka taaokei^a kava to widertaka a tery diffietat Jok of 
Mawaelng mora tkan on« olasa at a tima* In lokooil iro*t^ <Soo 
Appendix IE. <ke writer wae aurprised to find that tke 7 
4^asaea were eontrcdlad only two teaekerai one csf tkem waa 
tke kead teaeker wko kad to do a good deal of departmental 
eorreapondenee tea Idas* In aekool No* tt one teaeker waa 
manaflfif four elaaaea* ^der tkeae oondltlona tke teaeker kaa to 

waate a treat deal of kls enerty for maintaining order In tke 

’ . ♦ 

aokool and teaeking la thrown into tke baek ground* 

m tke iee<nid plaee tke eklldren are badly gm ec^nlpped 
with tke materlala of Instmotlon* a large number do not 
posseaa tke text booka and tkls leada to a tery unprofitable 
uae of tke time on tke part of tke teaeker koweter well-¬ 
meaning tke teaeker may be* Eren tke teaehera are not oqnlppad 
with tke eonerete and aeml-eonerete mterlala re<|tilred to 
elarlfy and fix tke eoneepta of mimbera* 

Vke third faetor of tke bad performanee of the eklldren 
la tke Bonattendanee In tke mral aekoola* ^ most eaaea of 
tke atkoola wkiek were teated^ I found that tke atteadanee 
waa leaa tkan 60 p««^ fke eklldren are oeenpled In kklplng tlieir 
parenta eltker In agrleulture or In aeme otker trade* 

!l!ke final faetor ii tke powrty of tke atndent* iren 
tke allgkteit expenditure Inearred on adueatlon la a burden on 
tke guardian and meat guaifdlana beesaie apatketle regarding tke 
edneation of tke eklldren* fm wketker tke 

eklld attenli tke aekool or net* 
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mm Ml- 

AHALYSIS m 

Th« •ffvetiYeniiss of an Item In a ceneral aelaietemeiit 
test dlepende *1^011 two interpolated faetoran They arei ( 1 ) Tine 
validity of the item from the point of rlew of the emrrlenxvmi 
and (S) ^he dleerlminating power of the item* 

Xn the first j^aoe the test Item in a test most be 
TaXid for the measurement of speoifie objeetlwes stated in the 
text books as veil as the aohlerement of the objeetires as 
they are stated for the eourse as a vhc^e* fhe reason for this 
la that the ohildren tested by the test will be examined on 
the basis of what they have been tansht hr their tea<^«rs» 

If a test eonstmeted on the above basis is fotand 
W'antlni; nnder eertain eirenmstanees l^e* if the pupils in 
hisher «rades do not show a gradual rise in their seores 
then the blame mast be planed upon the teat books or apon the 
persons who are making use of them* 

test items in this test have been eonstmeted so 
as to study the ashlevement of the obieetlves of arltlwietie* 
t1 »*> the applieation of the four rules to the eostpntatlom 
by the fw types ef numbers*- 0) whole nw^sf W fraetlensi 
(3) deeimslsf and deaomliiate numbers and tbelr applieatiwi 
to the sedation of prot^ewi ofsurriiig la lift like situatloi^* 
!Phls eriterton of eurrisular wlidlty applied to the %e^ itomi 

it' 
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Is i«s& to bs psa^feotly satisflsd as founai in tke ria* In aoorss 
for tke rarloua standards* llu norm soero for standard 3 is 21, 
for stands^ 36, for standard 5^46, for standard 6 ( and for 

standard 7, 6o* Tkas tk® rise for tks 3rd standard ia points^ 

for tk« iftk standard 10 points, for tk« flftk standard 8 polntSi 
and for tke sixtk standard 6 points* It skows a cradaaH rlss 
as tks standards so on risinn; tuid th® riss isnoro rapid in tk® 
lover standards and less rapid for tke kicker standards* 

In tke seoond plaee a test Itesi mast dlssriisiiiate* It 
Must be able to separate tk® bri^^it pupil froM tk® dullard* 

*Tke dlssriminatine pover of a test item refers to tin dsc^Po® 
to vkiok tke susosss or failur® in tk® item indieatss tk® posses* 
•sion of tke ability being measursd* An item is to be positive 
in diseriminatlnc povsr vksn every pi^il vko sooras susoes8ful3y 
on tke item ranks klgker in tk® general ability seale tkan any 
pupil vko falls in tke item* An item is said to possess sere 
dlsorlttinatlng power vkon tkere Is no systematie dlfferenee 
between tke general ability of tke pupils vko sueeeed on tke 
item and tkose idio fall* M item is said to kave a nogative 
dliorlminating pov«r vksn tkose vko sueeeed in tke item rank 
lover in tke general ability teals tkan tkoee vko fail in tke 
Item** Tkis remark by ir*Oook In kis artMe on lekiavsment 

Tests in tke Bneyelepedia of Bdueatlonal Besearek i# sketevertky* 

* 

It semetimes ksppens tkat an apparently geed test item 

« «**»tt*» pw*r> 0* tfc* 

•iik«r hMl « imtffww* »•»••#••• • pm^«* 

, ' V i' ' , *■ 

I 

'. I ' 




dlserimlnatliiS p&mt vrhlok makes It a really food Item for tlie 
test* 

IS defined above an itmn dlserlmlnatea positively vkeil 
the sood students fbt the item rleht Sienlfleantly more often 
than the poor students* Conversely if the poor students get 
the mark It right more often than the bright students then the, 
Item dlserimlnates negatively* Henee the question that arises 
Is n how great the dlfferenee between the bright students and 
the dull students should be to make the item good to be 
Ineluded in the test* Xt is vezy' unfortunate thatthere Is no 
very simple erlterlon whieh ean be measiu*ed by the dlfferenee 
in the performanees of the bright and the dndl students* 

A very good method ean be developed for finding the 
dlserimlnatlng power of an Item by the use Of the ehart used 
for the analysis of errors <Ylde ippeadisc V)* The ehart Is 
preparsd in the following way* 

(1) jUhe test papers are arranged in the desesndlng 
order of merit* The paper with the higheet ssore is plaeed at 
the top and the paper with the lowest seore is plaeed at the 
bottcw* This charjf shows ths analysis of addition for standard 6* 
iZ) The items solved Inaorreetly are marked by a 
eross and the Itws left out are marked a dot as shown in 
the ehart* The blaak spaees will show the eorreet responses* 

If desired only the eorreet resp©i»es may be marked and the . 
totals taken* 


0) The ehart 




(3) ehart Is into two oqiuai parts* icn 

tlftis oase tke dlrldins line Is drawn below tke ^Otk paper as 
tke namber of papers eonsidered la 8o* Tke upper kaXf fonea tke 
group for tke brlgkt oklldren and tba lower half totrn tke 
group of the dull ekildreu* 

To find wketker tke test Iten is dlserlminating or 
not tke pereentage dlfferenoe between the two groups Is divided 
\>f the standard error of tke dlfferenoe between tke pereentages* 
tke table on next page shows tke results for tke above okart* 
tke ealouiationsused in tke ekart are explained below 

Hamber of bright pUpUs gkvlng tke oorreet 
response* 

Total In tke bright group* 

% narking Item oorreot* 

1<*P| narking Item Ineorreet* 

similar variables for tke lower group* 

hB an illustration let an item be marked eorreetly bgr 3S 

in tke upper group and by 20 In tke lower group eaek group e^tttn 


Ing ho eklldren* then 


• 32/40 or Sojfi} Qi s. 100 ♦ 8o l«e* 20^ 

Vz 

» 20/40 or 50ji| % * 100-50 l*e* 50^ 

3«H«dlff* 

- T ftHl y!»*C* 


' % ** 



' 

' s. ^*Tr:rss;i - 


- lo.t 

t 

0#Si p lx* # 



bar an example* 
Let Hi • 
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Pi 
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lt«m Biebt ill Hlgtot In 

IJUBiber* TJppw half If lawer )»lf« 


*••»«* ^ **•* 
Dii erisilnat tns 
peftfor* 


1 

2 

3 

»!• 

6 

7 

8 
9 

10 

11 

ia 

13 

Ilf 

15 

18 

17 

18 

19 

20 


HO 

39 

•H 

Ho 

HO 

m 

Ho 

3* 


HO 

37 

1.7 

39 

38 

1.8 

39 

36 

1.8 

HO 

38 

.6 

« 

Ho 

3H 

2.5 

39 

32 

2 .H 

35 

22 

H.t 

27 

1 H 

3.3 

30 

15 

3it 

30 

1 H 

H.5 

2 | 

10 

3.*^ 

13 

H. 

2*7 

n 

V 

2*7 

2 

1 

1 *3 

28 

7 

5.5 

12 

1 

1*5 

it 

1 

5.V 

———*- 
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llie aboT« taia» slaows tkesa OQ«fflelo3it« of 

•tlon* 

Tko foillowlat oonolasSoas aau be draim tvm tfeo 
abovo ttUAXyaiv* 

(t) No itom kas a k nacatiira dlaariiitinatins po\f»r* 

^ * I , 

(2> fka diaariiBlnatinff pamr of tko mj t%ma U 
anaXI a»(* tko fljeat few itena for tkla okart. fkia is so 
beoauso tkeso itams ara found to be easy for tka 6tk standard* 
Tkalr dlsoriialnatlns power goes on Inoreaslnc as tka standard 
goal on dooraailng* 

As tkis Is a tost meant for 5)^ standard sona items 
wklok would kara a good posltiira diaorimlnatlon for 2ad and ^tk 
standard vokLd not be so suitable for tka kigkar staxidarda 
and obviously tka good Items for tka klgker standards wUl kava 
no disorlmlnatlon fortke lower standards batausa tka akildran 
of the lower standards would not ba able to sslTa tkam*fkls 
will always be so in an aokleremet or an IntalXlganae axamina* 
-tlon# In tkis aonneetion tke following remarks of »r*Cook 
In tka Artlalo referred to above la wortk noting* 

* Different dfalomnnts In tke aoklevamant In a field may 
not be wary kigWly relatad tiat eaok may still ba an essential 
part of tko wkolo field* W*e3?«Jfore item In one part may not 
be kigkly disorlminating in tka field as a wkolei bat still 
should be in^mded in tke testU 




C6) kn^elofedla of sebieational iksearskt 
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amKBBTXOtffi. FOB m IMPHOTOMBHf B ff IBSTHOBgltW^ 


Tli« rMvUtB of «. tost ore not of asgr Tains if tkay 
do not rasnlt In tke laproraiaent of loarnlnf of tka ekildyan» 
Tk6 rasnlts of a tost andcic 3*aT«ia only tks sltaatlon and tk« 
yasnlts mast be nsad If the laayninf Is to ilmproTa at all* 

tke rasnlts of testing ean be used on four different 
leyels* In tke first plaee all tke spools in a flyen loeaXlty 
ean be tested and tke results ean be eonpared wltk tke noms 
of tke test* This tfdll fire information uketker tke loeality 
as a ukole is superior to# Inferior to or on a par vltk tke 
wkole populatloui in their artthmetloal ability* 

<hi the seeond lerel the results of the tests ean be 
applied to the performanee of all the slasses in eaoh sehoOl* 
Some tohohli will be snperlori others v5ll he inferior and some 
will be equal in performanoe to that of tke population* Tke 
sehools wklek are found to be inferior skould try to study 
their defeote and Impwwre tkem* 

order to study tke def leiea^ ef w snkoel eaeh 
elass west he studied and tke results must he e^ared with the 
norms* loth the age-norms and the frade-noms must be studied 
and the defisioneies of aaeh elass must he pointed out to tke 
respeetiwo teaehsrs# The toa^diofi must thsoi to fomovo 

a 

t-iiii dttfieiemoaes 
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the dtfl 0 l#ndl©s of th© ea.«ss by ualng ©ultattl© iii«t)iodi 4 

In, ordor to profit lay the study at the aboifo tlu^oo 
lottift the study nust toe eontisued on the finaXlefhl.* This 
oonslito In studying the indirldmal pupa, This snuit he done 
hy studying the errors of individual pupils and eaeh teaeher 
eoneerned shorald devise a programme for removing the defieieneles 
of the pupUs* 

The above type of study vilX definitely reveal a 
large number of short-eomlngs in the aohlevement of the 
children* These shortoomings may be due to ahf bf the foUoving 
five reasons* 

Firstly the enrrlenlnm aaiy be faulty* It may not be 
properly organlsed| Its objeetlves may bo Ijlmlted to eompmta* 
•tlom elonet the gradation of the subject matter may be at 
fault| the eoatent of the eurrieulum nay he aeademis^ formal 
and unrelated to the needSf interests and abilities the 
ehildren* 

In the seoond plae* the Instruetlon may make very 
little provision for the individual dlfferenees end may jaaee 
emphasis on intensive drill rather than on meaningful, praetl ee* 
The tea<|hinf proeedures thensULves may be faulty and tarried sa 

muihillfully^ 

The third reason may lie la the tent boohs ana ether 
materials of Instruetlon* Thsy may be too diffienlt as veil as 
poorly eoastruettd or airapangod* !^e various proetstjwi may met 
be pressnted Olearly and attraetively amd the tomtsiits may 
net be interesting* 

Fourthly 





Fouptmy the eoolal eiiTlroniaent la and out of ookooX 

’ ' ' ' > 

may aot he faroui^ahlo to the learning. The attlted* of the 

I 

people espeelally in the rural areas nay he nufairourahle to the 
sehocatng of the ehUdrea* 

Finally the reason of unsetIsfaotory grouth nay he 
found in the student hinself* The pupil »e nental ahUityi his 
pl^sloal strength and piqrslologieal handltapsi his haekground 
of enperlenetSy hie nethods work and his IntereetSf 

his attitudes his enotional and nental health nay eais e the 
Ineffieient performanee of the ohlld* 

It la obrious that not all of these faotors will he 

eperatlTi In a partleular ease* It Is lUcely hewerer that 

1 \ ' 

several of then nay he eontrlhutlng to the umiatlsfaetory 
eondltlon^ The nest likely eauses oan he digested hy the test» 
The inportanee of testing in the Isq^rowenant of instrue- 
is eloarly hrou'^ht out hy Spltaer in the following 
quotation fron his artlele * Seaming and Ttaehlng srlthnetlo* la 
^bth fear Book of The 

"The use at tests in ths Teaehtng of ATithnetle is 
an alnost universal praetleefFron the hegisning of iastmetlon 
la this suhjeotf the plea of "Teaoh Cshow) | let the learner 
try or praetlaef and thm find out hew he is doing hefara 
toasting nert or again^ seewi to hare heea used# ht any rate 
•TeaohwTsstwTeaeh?* Is la spite ^ nueh erltlelws still widely 
used* Etea If tea^dwrs do aot reallso It ths^ is aotaelly 

idiat la 
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if lnv6Xv«dl In imiiek of tkelr toaikine^ mkj wotaa #ay 
tka^ the proeoftlnf statmnt i« a kit oxagfemtoa* Hour praotl«aUy 
ail taxt book* proirido mrXy in tke book for aaak grada a 
aorloi of essarotsoa vkiok ara in faot| if not in nainoi toati 
dosignad to knotr vkat tka okiXd knows. As fnrtkor o'ridonoo 
of tha plane of tests in beginning ^wtruatloni eonslder^ 
the following etatenent from a widely used book on tke teaeklng 
of Aritkaietio. ^It Is essential tken^ tkat iiie teaeker begins 
the work of the year by studying Indiwldnally tke pnpils of 
ker elass* Tke first step any w^l be tke administration of 
a grcntp aekiefeisent test*** 

Hot only are tests meed exteneisnly at tke beginning 
of a year's work bat tests eitker in the fom of everyday 
assigments or as regnlar test proeednres are a part of instme 
•*tion in erery pkase of tke snbieet. Tke errors and tke lank 
of skill or knowledge rerealed by testef are the basis for »aay 
of tke esqaanationsi 4e»anstr.atlona and anggestion* iidilek 
teaokera ns# in instmetion. iniagnosis of pupils aekiei^ent 
is an important aspeet of' teaeking and skould be reeognised 
as snek* Tke taklngof a test#, tke looation of errers|: and tke 
oorreetion of' tke errors by tke pupils are' good learning 
emperieneis in tkenselires# Then# too# tke use of tke tests is 
a powsrfal metirating fer«e. It is ohly wk^ tke %im gIren to 
tke test# eastessiwe • and testa are nesd’ witkoat otker 

good iaitmi^£oaS| prs^e^iniiE tkat tests bosoiie detriiseatal 
t# teaeking^lilw drill or praoties# tests kare a Plata 

in instrastion g 
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instmtion mA Aim# ttiroag# #m «»pkA«ifl 

t;#Aeli#i«A mt •##### Amififl# tty )utt dm 

Bm«li t#wii#dA ««A%i tvm «lAts Tern isstamtion*^ 

SIm d#f#«t of l^h# id^oAAiit 9f9%m of toAtliiAi 
AVitlmti# t« tim #8# of ##tliod of toti# i#arASA£«%1ilA 
m»% b« <lift#aM«d« fb# aotliod d#v«l#piiis AAdorstnailniA 
and »#AiilnjB« nmt b# Asad* 13% bliis it Iv vertlodilloi 

iKotlAK tit# lA#t piaACPAplt of K1 mm3.*a Boole "flto PiiroBolocr obd 
t#A«liLlng of d2>it1ni#ti#'^» 

**CoilKKtilti iM OA«7t ABd it# AP|d,l0Ation iS OAS9^|OA«« 
it i« l#Ai#it 4 a##ntiiig 1# not A AAtiUfAl ondoioiioBtfliowmri 
it liA8 to bo tABflitft Tlio mtnibor ssrston it tinii^o and its 
Appliftatioii it tliiii^ioltp' itt«Xf|OnAo it i# ioosnattTiio 
imb## osrtttni i# «ot a gift off notAWf IwwAfor^ tko ttambo# 
lyitMi wuit b# tAAidKt« »#^ mmrnim #nd t#9 mb## 9f»%m 
AT# sot dl#######KL# i# tiM IIAtlf Ai IIO#id| bott MW int# tt# 
imM m # BAABA of AAttiA# it in oid«r by # »ind tliat ka# 
bA#» tvmiiMwi**' 
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